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Abstract of JP 8038618 (A) 

PURPOSE:To provide a balloon catheter for 
expanding the celom capable of easily and exactly 
progressing the balloon membrane of the balloon 
catheter down into the constricted part position of 
the celom and effectively exhibiting the celom 
expanding function of the balloon catheter even if 
the constricted part formed in the celom, such as 
blood vessel, is narrow, is hard, is eccentric or 
meanders. CONSTITUTIONThe outside diameter at 
the front end 7 of the cylindrical balloon membrane 4 
and the outside diameter in the central part 22 
thereof, which are respectively defined as RS and 
R1, and the film thicknesses at the front end 7 and 
central part 22 of the cylindrical balloon membrane 
4, which are respectively defined as tS and t1, are 
so set that the relation therebetween satisfies an 
equation R1Xt1-tK2»=0.9X(RSXtS-tS<2>).; 
Production of the balloon membrane 4 satisfying 
such relation is executed by first preparing a tubular 
parison which is larger in the film thickness in the 
central part than the film thickness at both ends. 
This parison is then subjected to blow molding. 
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CLAIMS 

[Claim(s)] 

[Claim 1]lt is a balloon catheter for abdominal cavity extension which has the tubed balloon 
membrane which widens a channel in the abdominal cavity by being inserted into the abdominal 
cavities, such as a blood vessel, and expanding, An outer diameter of a tip part of said tubed 
balloon membrane and an outer diameter of a center section are made into R s and R,, 
respectively, A balloon catheter for abdominal cavity extension with which relation between these 
R s , R|, t s , and t, is satisfied of following the (1) type when thickness of a tip part of said tubed 
balloon membrane and a center section is made into t s and t h respectively. 
[Equation 1] 

R|Xt,-t, 2 >=0.9x (RgXtg-tg 2 ) .... (1) 

[Claim 2]A manufacturing method of a balloon catheter for abdominal cavity extension which has 
the process of forming balloon membrane characterized by comprising the following. 
A process which thickness in a center section prepares tube shape thick parison to thickness in 
both ends. 

A tubed balloon membrane center section which carries out blow molding of this parison and 
where an outer diameter is large. 

A tubed tip part and a base end where an outer diameter located in the both ends is small. 

[Claim 3]A balloon catheter for abdominal cavity extension characterized by comprising the 
following with which it is a balloon catheter for abdominal cavity extension, and the diameter of 
an outer diameter of a tip part of an inner tube to which a tip part of said balloon membrane is 
connected is reduced smaller than an outer diameter of an inner tube located in a center section 
of balloon membrane. 

Balloon membrane which widens a channel in the abdominal cavity by being inserted into the 
abdominal cavities, such as a blood vessel, and expanding. 

A catheter tube with which the 1st lumen that a tip is connected to a end face of this balloon 
membrane, introduces a fluid into an inside of the balloon membrane concerned, and swells a 
balloon part is formed. 

An inner tube with which an open end is formed in a tip part, a tip part of said balloon membrane 
is connected to a periphery of the tip part, said balloon membrane and an inside of a catheter 
tube are extended in shaft orientations, and the 2nd lumen is formed. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application^ this invention, it is inserted into the abdominal cavities, such as a blood 
vessel, and expands. 

Therefore, the balloon catheter which widens the channel in the abdominal cavity is started, and 
in more detail, in order to treat an intravascular narrow segment, for example, this narrow 
segment is extended and it is related with the balloon catheter for abdominal cavity extension 
used for the use which aims at an improvement of the blood flow by the side of narrow segment 
**♦*. * 

[0002] 

[Description of the Prior Art]As a balloon catheter for inserting into a blood vessel, extending a 
narrow segment by swelling balloon membrane, and aiming at an improvement of the blood flow 
by the side of narrow segment ♦***, in order to treat an intravascular narrow segment, Many 
balloon catheters of the excess the wire type in which a guide wire is inserted from the base end 
of a catheter, and the monorail type which has come out of from outside as a guide wire is a 
catheter are used. In these types of balloon catheter, a guidewire is previously passed to an 
intravascular narrow segment, then, a balloon catheter is sent in to a narrow segment along with 
this guidewire, and a narrow segment is extended by swelling balloon membrane. 
[0003]The inner tube with which the lumen to which these types of balloon catheter can insert a 
guidewire in an inside is formed, It has the catheter tube with which this inner tube was equipped 
in same axle, and a tip part and a base end, and a base end is attached to the tip part of a 
catheter tube, and a tip part has the foldable balloon membrane attached to the tip part periphery 
of an inner tube. 

[0004] These types of balloon catheter has the outstanding effect in respect of operativity. In 
order to extend an intravascular narrow segment and to aim at the blood-flow improvement by 
the side of a narrow segment end with these types of balloon catheter, it is important to advance 
a catheter along with the guidewire beforehand inserted into the narrow blood vessel, and to 
locate balloon membrane in the narrow segment of a blood vessel correctly. As for the tip part of 
this balloon catheter, since the tip part of the balloon catheter is pressed fit in the very narrow 
narrow segment, it is preferred that an outer diameter is small so that it may be easy to enter 
into a narrow segment as possible. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since balloon membrane is fabricated in the 
conventional balloon catheter by blow molding (for example, JP,5-192408,A, JP,2-28341,B), it has 
the following problems. That is, heating the tube shape parison which has uniform thickness in 
shaft orientations, by introducing a pressure fluid into the inside, parison is swollen and the tubed 
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balloon membrane 100 as shown in drawing 9 is fabricated in blow molding. The balloon 
membrane 100 has large outer diameter R, in the balloon membrane center section 102, and outer 
diameter R s becomes small in the tip part 104 and base end 106. The taper part 108,1 10 is 
formed between the tip part 104 and the base end 106, and the balloon membrane center section 

is fabricated by blow molding from the tube shape parison 
of uniform thickness to shaft orientations, thickness t s in the tip part 104 will become thick 
especially to thickness t, in the balloon membrane center section 102. In the balloon membrane 

center section 102 and the tip part 104, it is because the pace of expansion by blow molding is 
different. 

[0007]lf the thickness of the tip part 104 is thick, the outer diameter of the tip part of a balloon 
catheter will become large, and the rigidity in a tip part increases. As a result, it can be hard to 
push a balloon catheter good to a narrow narrow segment, a hard narrow segment, the narrow 
segment that carried out eccentricity, or the winding narrow segment. 
[0008]lf balloon membrane of a balloon catheter cannot be correctly pushed in a narrow segment 
the original function of a balloon catheter referred to as extending a narrow segment and 
improving a blood flow cannot be exhibited. In order to make thin thickness in the tip part of 
balloon membrane, it is possible to make thin thickness of the tube shape parison before blow 
molding. However, there is a possibility that the thickness in a balloon membrane center section 
may change too much thinly after blow molding, and pressure-proofing may become insufficient in 
that case. Since balloon membrane is designed expand within the abdominal cavities, such as a 
patient s blood vessel, its pressure-proofing must not be insufficient. Since balloon membrane is 
folded up and inserted into the abdominal cavities, such as a patient's blood vessel, its thing thin 
as much as possible is preferred so that easily [ insertion into a blood vessel ]. 
[0009] Then, pressure-proofing needs to come out enough and needs to design the thickness of a 
balloon membrane center section to the thinness of a certain limit. Therefore, the thickness of 
tube shape parison was determined according to the design thickness of a balloon membrane 
center section, and it was not avoided that the thickness of the tip part 104 of the balloon 
membrane 100 becomes thick superfluously. 

[0010]To JP,4-176473,A, the stretching process of the balloon membrane is carried out to shaft 
orientations after blow molding, and the art which makes thickness of the taper part 108,110 
thin is indicated in order to make thin thickness of the taper part 108,110 of the balloon 
membrane 100. However, after blow molding, it is dramatically difficult so to carry out a 
stretching process that the thickness change of the taper part 108,110 is produced. Though the 
thickness of the taper part 108,110 is able to be changed temporarily, unless the thickness of the 
tip part 104 becomes thin, the rigidity of a tip part cannot fully be lowered at the time of 
insertion in a blood vessel. 

[0011] When the narrow segment which this invention was made in view of such the actual 
condition, and was formed in the abdominal cavities, such as a blood vessel, is narrow, Even 
when [ which is carrying out eccentricity ], and it case or moves in a zigzag direction, the 
catheter tip is flexibly thin enough, It aims at providing a balloon catheter for abdominal cavity 
extension which it is [ balloon catheter ] possible to advance balloon membrane of a balloon 
catheter easily and correctly to the narrow segment position of the abdominal cavity, and can 
demonstrate the abdominal cavity expanded function of a balloon catheter effectively, and a 
manufacturing method for the same. 
[0012] 

[Means for Solving the Problem]To achieve the above objects, the 1st balloon catheter for 
abdominal cavity extension concerning this invention, It is a balloon catheter for abdominal cavity 
extension which has the tubed balloon membrane which widens a channel in the abdominal cavity 
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by being inserted into the abdominal cavities, such as a blood vessel, and expanding An outer 
diameter of a tip part of said tubed balloon membrane and an outer diameter of a center section 
are made into R s and R |f respectively, When thickness of a tip part of said tubed balloon 
membrane and a center section is made into t 8 and t,, respectively, relation between these R , R,, 
t s , and t, satisfies following the (1) type. s ' 
[0013] 
[Equation 2] 

R|Xt,-t, 2 >=0.9x (R s xt s -t s 2 ) .... (1) 

The manufacturing method of the 1st balloon catheter for abdominal cavity extension concerning 
this invention, To the thickness in both ends, blow molding of the process which the thickness in 
a center section prepares tube shape thick parison, and this parison is carried out and it has the 
process of forming the balloon membrane which has a tubed balloon membrane center section 
where an outer diameter is large, and the tubed tip part and base end where the outer diameter 
located in those both ends is small. 

[001 4] As a method for thickness in a center section to prepare tube shape thick parison to 
thickness in both ends, a method of carrying out light-gage processing of the both ends of 
parison of uniform thickness is in shaft orientations before blow molding of parison. A means 
which heats both ends of parison and it lets pass to a forming die as a means of light-gage 
processing, and a means to cut both ends of parison by machining can be illustrated. Cutting is 
easy to work and it is preferred from the ability to carry out light-gage processing of the both 
ends of parison certainly. 

[001 5] As the method of others for thickness in a center section to prepare tube shape thick 
parison to thickness in both ends, a method of equipping a center-section periphery of the 1st 
parison of uniform thickness with the 2nd parison with a large outer diameter whose shaft- 
orientations length is shorter than the 1st parison is in shaft orientations. 
[001 6] After carrying out blow molding of the parison of shaft-orientations uniform thickness and 
fabricating balloon membrane as an option for manufacturing the 1st balloon catheter for 
abdominal cavity extension concerning this invention, a method of making thickness of a tip part 
of balloon membrane thin is by cutting the tip part at least. 

[0017]The 2nd balloon catheter for abdominal cavity extension of this invention, Balloon 
membrane which widens a channel in the abdominal cavity by being inserted into the abdominal 
cavities, such as a blood vessel, and expanding, A catheter tube with which the 1st lumen that a 
tip is connected to a end face of this balloon membrane, introduces a fluid into an inside of the 
balloon membrane concerned, and swells balloon membrane is formed, Have formed an open end 
in a tip part and a tip part of said balloon membrane is connected to a periphery of the tip part, 
It is a balloon catheter for abdominal cavity extension which has the inner tube with which said 
balloon part and an inside of a catheter tube are extended in shaft orientations, and the 2nd 
lumen is formed, The diameter of an outer diameter of a tip part of an inner tube to which a tip 
part of said balloon membrane is connected is reduced smaller than an outer diameter of an inner 
tube located in a center section of balloon membrane. 

[001 8] As a means for reducing small only the diameter of an outer diameter of a tip part of an 
inner tube, a means which it lets pass to a forming die, and a means to cut by machining are 
employable, heating a tip part of an inner tube. A tip part of balloon membrane is connected to a 
tip part of an inner tube whose diameter was reduced by adhesion, thermal melting arrival, or 
other means. 

[001 9] A balloon catheter for abdominal cavity extension is preferably used for percutaneous 

transluminal coronary angioplasty (PTCA). 

[0020] 



http://ww4ipdljnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 11/7/2008 



JP,08-038618,A [DETAILED DESCRIPTION] 



Page 4 of 13 



[Function]The thickness of the tip part of balloon membrane is designed thinly it be satisfied with 
the 1st balloon catheter for abdominal cavity extension concerning this invention of the above- 
mentioned (1) formula. The tip part thickness of balloon membrane was fabricated in the 
conventional example thickly more than needed, in order to secure the thickness of the center 
section of the balloon membrane after blow molding. In this invention, it becomes possible to 
fabricate the tip part thickness of balloon membrane thinly, without reducing pressure-proofing of 
the balloon membrane in a balloon membrane center section by adopting the manufacturing 
method of above-mentioned this invention. ' 
[0021 ]lf the thickness of the tip part of balloon membrane becomes thin, the outer diameter of 
the tip part of a balloon catheter will also become small, A narrow narrow segment a strong 
narrow segment, or a hard narrow segment can also push a balloon catheter along with a 
guidewire easily, and can locate balloon membrane correctly in a narrow segment. 
[0022]ln the 2nd balloon catheter for abdominal cavity extension concerning this invention since 
only the diameter of the outer diameter of the tip part of an inner tube is reduced small and 
adhesion or thermal melting arrival of the tip part of balloon membrane has been carried out to 
the portion, the outer diameter of the tip part of a balloon catheter becomes still smaller. The tip 
end part of an inner tube becomes thin meat, and the pliability of the portion improves. As a 
result, in the balloon catheter of this invention, even if it is the narrow segment which carried out 
eccentricity to the blood vessel, or the winding narrow segment, when the tip of a balloon 
catheter bends flexibly, along with a guidewire, it can push good. 
[0023] 

[Example] Hereafter, the balloon catheter for abdominal cavity extension concerning this invention 
is explained in detail based on the example shown in a drawing. 
The balloon catheter 2 concerning this example shown in 1st example drawing 1 is used for 
methods, such as an extended way of blood vessels, such as percutaneous transluminal coronary 
angioplasty (PTCA) and the limbs, an extended way of a top ureter, and a renal vasodilatation 
way, for example, and it is used in order to extend the narrow segment formed in a blood vessel 
or the other abdominal cavities. The following explanation explains as an example the case where 
the balloon catheter 2 of this example is used for PTCA. 

[0024] The balloon catheter 2 for extension of this example has the balloon membrane 4, the 
catheter tube 6, the tee 8, and the inner tube 10. The base end 5 of the balloon membrane 4 is 
connected to the tip part of the catheter tube 6, and the tee 8 is connected to the base end of 
the catheter tube 6. 

[0025]The tip part 7 of this balloon membrane 4 is connected to the tip part periphery of the 
inner tube 10. Connection between the balloon membrane 4 and the inner tube 10 and connection 
between the balloon membrane 4 and the catheter tube 6 are made by join means, such as 
thermal melting arrival or adhesion. In order to insert a guidewire etc. in the inside of the inner 
tube 10, 12 [ lumen / 2nd ] is formed. The inner tube 10 is prolonged in shaft orientations in the 
state of the abbreviated same axle in the inside of the balloon membrane 4, the catheter tube 6, 
and the tee 8. Inside the catheter tube 6, 14 [ lumen / 1st ] is formed between the catheter tube 
6 and the inner tube 10. The expansional port 16 currently formed in the tee 8 is open for free 
passage, and from there, a pressure fluid is introduced into 14 and swells the 1st lumen of the 
folded-up balloon membrane 4 to it. 

[0026]Especially as a pressure fluid introduced in 1st lumen 14 through the expansional port 16, 
although not limited, 50/50 mixed water solution of radiopaque dye and salts, etc. are used, for 
example. It is for using radiation and imaging the position of the balloon membrane 4 and the 
catheter tube 6 at the time of use of the balloon catheter 2, to include radiopaque dye. Although 
the pressure in particular of the pressure fluid for swelling the balloon membrane 4 is not limited, 
it is about 4-8 atmospheres preferably 3-12 atmospheres in absolute pressure. 
[0027] Along with the axial center of the inner tube 10, the guide port 18 is formed in the tee 8 
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separately [ the expansional port 16 ]. The base end side open end of the inner tube 10 is 
connected to the tee 8 so that this guide port 18 may be open for free passage in the 2nd lumen 
12 currently formed in the inner tube 10. Connection between the catheter tube 6 and the tee 8 
and connection between the inner tube 10 and the tee 8 are made by thermal melting arrival 
adhesion, or other means. 

[0028] As for the catheter tube 6, it is preferred to comprise construction material which has a 
certain amount of flexibility, For example, polyethylene, polyethylene terephthalate, polypropylene 
Ethylene propylene rubber, an ethylene-vinylacetate copolymer, polyvinyl chloride (PVC) A 
constructed type ethylene-vinylacetate copolymer of a bridge, polyurethane, polyamide a 
polyamide elastomer, polyimide, a polyimide elastomer, silicone rubber, crude rubber etc can be 
used, and it comprises polyethylene, polyamide, and polyimide preferably. Although homogeneity 
may be sufficient as the outer diameter of the catheter tube 6, it is small to shaft orientations at 
a balloon membrane 4 close-attendants side, and it may form a step or a taper part in them on 
the way so that it may become large in other portions. By enlarging the 1st lumen of the passage 
cross section of 14, it is for shortening the time which shrinks the balloon membrane 4. After the 
balloon membrane 4 expands about 1 minute, it is because it is required to make it contract 
immediately, and is for securing the blood flow by the side of a tip. 

[0029]As for the outer diameter of the catheter tube 6, near the terminal area with the balloon 
membrane 4, about 0.6-1.0 mm is preferred, and its about 0.8-1.2 mm is preferred in the tee 8 
side. As for the thickness of the catheter tube 6, about 0.05-0.15 mm is preferred. The inner tube 
10 may comprise the same construction material as the catheter tube 6, for example, and 
comprises polyethylene, polyamide, and polyimide preferably. As a reinforcing member, stainless 
lines, a nickel titanium alloy line, etc. may be used. Especially if the inside diameter of this inner 
tube 10 is a path which can insert in a guidewire, it will not be limited, for example, it is 0.25- 
0.60 mm preferably 0.15-1.00 mm. As for the thickness of this inner tube 10, 0.05-0.15 mm is 
preferred. Although the overall length of the inner tube 10 is determined according to the shaft- 
orientations length etc. of the balloon catheter 2 inserted into a blood vessel and is not limited in 
particular, it is about 130-140 mm preferably 120-150 mm, for example. The open end 20 is 
formed in the tip part of the inner tube 10. It is possible to draw the guidewire which inserted in 
the inside of 2nd lumen 12 of the inner tube 10 from this open end 20. 
[0030] The circumference of the inner tube 10 located in the balloon membrane 4 can also be 
equipped with a radiopacity marker at one place or two or more places. As this marker, it can be 
with a metal tube, a metal spring, etc. which comprise gold, platinum, tungsten, iridium, or these 
alloys, for example. By attaching this marker to the circumference of the inner tube 10 in balloon 
membrane, the length of the position of the balloon membrane 4 or the extension of a balloon is 
detectable under the radioscopy at the time of use of the balloon catheter 2. 
[0031]The tee 8 is suitably fabricated, for example with thermoplastics, such as polycarbonate, 
polyamide, poly SARUHON, polyacrylate, and a methacrylate butylene-styrene copolymer. The 
tubed balloon membrane center section 22 where the balloon membrane 4 has uniform outer 
diameter R, (at the time of balloon membrane expansion) in shaft orientations in this example as 

shown in drawing 1 and 2, It is provided in the both ends and has the tubed tip part 7 and the 
base end 5 which have outer diameter R s smaller than the balloon membrane center section 22 

and R s ', respectively. The tip part 7 and the base end 5, and the balloon membrane center section 

22 are continuously fabricated by the taper parts 24 and 26 which have reduced the diameter of 
an outer diameter to shaft orientations at ****. 

[0032] Although thickness t, in particular in the balloon membrane center section 22 of the 
balloon membrane 4 is not limited, about tens of micrometers are preferably preferred 15-200 
micrometers. As long as the balloon membrane 4 is cylindrical, it may not be limited in particular 
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but a cylinder or the shape of a multiple cartridge may have as it. Outer diameter R, in the 
balloon membrane center section 22 of the balloon membrane 4 at the time of expansion is 
determined by factors, such as an inside diameter of a blood vessel, and its about 1 5-4 0 mm is 
preferred. Although shaft-orientations length L of the balloon membrane center section 22 of this 
balloon membrane 4 is determined by factors, such as a size of an intravascular narrow segment 
and is not limited in particular, it is 20-40 mm preferably 15-50 mm. The balloon membrane 4 ' 
before expanding is folded up around the inner tube 10 shown in drawing 1 . is twisted and has 
become an outer diameter of the catheter tube 6, and below equivalent. 
[0033]As for the construction material which constitutes the balloon membrane 4, it is preferred 
that it is the construction material which has a certain amount of flexibility, For example 
polyethylene, polyethylene terephthalate, polypropylene, Ethylene propylene rubber, an eth'ylene- 
vmylacetate copolymer, polyvinyl chloride (PVC), A constructed type ethylene-vinylacetate 
copolymer of a bridge, polyurethane, polyamide, a polyamide elastomer, polyimide, a polyimide 
elastomer, silicone rubber, crude rubber, etc. can be used, and they are polyethylene, polyethylene 
terephthalate, and polyamide preferably. 

[0034]As shown in drawing 2 . in this example the outer diameter of the tip part 7 of the balloon 
membrane 4, and the outer diameter of the center section 22, Consider it as R s and R,, 
respectively, and the thickness of the tip part 7 of the balloon membrane 4, and the center 
section 22, When it is considered as t s and t,, respectively, the relation between these R s , R,, t , 
and t, is set up satisfy following the (1) type. The method for manufacturing balloon membrane 

so that following the (1) type may be satisfied is mentioned later. 

[0035] 

[Equation 3] 

R,xt r t|>=0.9x (R s xt s -t s 2 ) .... (1) 

In the balloon membrane of the conventional balloon catheter, from balloon membrane being 
manufactured by the usual blow molding, as shown in below-mentioned drawing 3 . the relation of 
following the (2) type was suited. 
[0036] 
[Equation 4] 

R|Xt|-t, 2 =R 8 xt 8 -t s 2 .... (2) 

The meaning of the above-mentioned (2) formula is that the area (left side of the formula 2) of 
the film cross section in the center section 22 of the balloon membrane 4 is equal to the area 
(right-hand side of the formula 2) of the film cross section in the tip part 7 of the balloon 
membrane 4, for example in drawing 2 . Since the conventional balloon membrane is fabricated by 
carrying out blow molding of the parison of shaft-orientations uniform thickness, the above- 
mentioned (2) formula is realized. 

[0037]ln this example, since the above-mentioned balloon membrane 4 was manufactured by 
adopting a process which is mentioned later, thickness t s of the tip part 7 of the balloon 

membrane 4 was able to be made thin so that the above-mentioned (1) formula might be 
satisfied. Also about thickness t s ' of the base end 5 of the balloon membrane 4, it can fabricate 

in this example thinly so that following the (3) type may be satisfied. 

[0038] 

[Equation 5] 

R|Xt,-t, 2 >=0.9x (R s 'xt s '-t s ' 2 ) - - (3) 

Next, the manufacturing method of the balloon membrane 4 shown in drawing 2 is explained. 
First, as shown in drawing 3 (A), thickness and outer diameter R 0 prepares the tube shape 
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uniform parison 4a in shaft orientations. Although outer diameter R 0 in particular of the parison 
4a is not limited, it is 0.5-1.5 mm preferably 0.2-2.0 mm. Although the thickness in particular of 
the parison 4a is not limited, it is 0.3-0.7 mm preferably 0.2-0.9 mm. Although length L 0 in 
particular of the parison 4a is not limited, it is 20-300 mm preferably 10-500 mm 
[0039] Next, as shown in drawing 3 (B), light-gage processing of the both ends 5a and 7a of the 
parison 4a is carried out. The method of heating the both ends 5a and 7a of the parison 4a and 
letting it pass to a forming die as the method of light-gage processing, and the method of cutting 
the both ends 5a and 7a of the parison 4a by machining can be illustrated. In the method of 
letting it pass to a forming die, the inside diameter of the parison 4a does not change by using a 
mandrel. Cutting is easy to work and it is preferred from the ability to carry out light-gage 
processing of the both ends of parison certainly. 

[0040] The outer diameter of the both ends 5a and 7a after light-gage processing is 0 4-1 2 mm 
preferably 0.2-1.6 mm. The thickness is 100 to 300% preferably 50 to 400% to the thickness in a 
parison center section. 

Specifically, it is 0.1-0.3 mm preferably 0.05-0.40 mm. 

Length range L 1 of the both ends 5a and 7a by which light-gage processing is carried out is 2-50 
mm preferably 1-100 mm. 

[0041]Then, while these both ends equip with the parison by which light-gage processing was 
carried out in a blow molding public-funds type and heat it, pressure gas or a pressure liquid is 
poured inside the parison 4a, blow molding is performed, and the balloon membrane 4 of shape as 
shown in drawing 2 is formed. Next, how to perform a PTCA therapy is explained using the 
balloon catheter 2 of the example shown in drawing 1 . 

[0042]First, the air in the balloon catheter 2 is removed as much as possible, then, the guide port 
18 of the tee 8 to the inside of the inner tube 10 - the 2nd lumen of fluids, such as a 
physiological saline, are put into 12, and the air in 2nd lumen 12 is replaced. To the expansional 
port of the tee 8, suction and injection means, such as a syringe, are attached, fluids, such as a 
blood contrast medium (for example, iodine content), are put in in a syringe, suction and pouring 
are repeated, and the air in 1st lumen 14 and the balloon membrane 4 is replaced by a fluid at it. 
[0043]ln order to insert the balloon catheter 2 into an arterial blood pipe, the guidewire for guide 
catheters (not shown) is first inserted into a blood vessel by Seldinger method etc. so that the tip 
may arrive to near the heart. Then, along with the guidewire for guide catheters, the guide 
catheter 32 shown in drawing 4 is inserted into the arterial blood pipe 34, and the tip is located 
in the coronary artery entrance 40 of the heart 38 which has the narrow segment 36. The 
narrow segment 36 is formed, for example of a thrombus or arteriosclerosis. 
[0044] Next, only the guidewire for guide catheters is sampled, the guidewire 42 for balloon 
catheters thinner than it is inserted along with the guide catheter 32, and the tip is inserted to 
the position which passes the narrow segment 36. Then, the end face of the guidewire 42 shown 
in drawing 4 is inserted in the open end 20 of the balloon catheter 2 shown in drawing 1. and 
where through and the balloon membrane 4 are folded up in 2nd lumen 12 of the inner tube 10, it 
lets the balloon catheter 2 pass in the guide catheter 32 shown in drawing 4 . And the balloon 
membrane 4 of the balloon catheter 2 is inserted to this side of the narrow segment 36, as 
shown in drawing 4 . Or after extracting the guidewire for guide catheters from the guide catheter 
32, The balloon catheter which inserted in the guidewire in 2nd lumen 12 of an inner tube from 
the guide port 1 8 of the tee may be inserted from the base of the guide catheter shown in 
drawing 4 . the balloon membrane 4 may be drawn in a coronary artery, and the tip of the 
guidewire 42 may also be inserted to the position which passes the narrow segment 36. 
[0045] Then, as shown in drawing 5 (A), the tip part 7 of the balloon membrane formed in the tip 
of the balloon catheter 2 is inserted between the narrow segments 36 along with the guidewire 
42. In that case, the thickness of the tip part 7 of the balloon membrane 4 from a thin thing by 
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this example. When the outer diameter is small and the gap of the guidewire 42 and the narrow 
segment 36 is small, as shown in drawing 5 (B) and (C), the balloon catheter 2 can be easily 
pushed also by the strong narrow segment or a hard narrow segment. Since the reaction force 
generated when pushing the balloon catheter 2 in the narrow segment 36 is received when the tip 
side bending part 44 of the guide catheter 32 shown in grawing_4_contacts the wall of the blood 
vessel 34, it is preferred that this reaction force is small. In this example, this reaction force 
becomes small. - - 

[0046]Next, the balloon membrane 4 is correctly located in the center section of the narrow 
segment 36, observing the position of the balloon membrane 4 with an X-ray fluoroscope etc as 
shown in drawing 5 (C). By swelling the balloon membrane 4 in the position, the narrow segment 
36 of the blood vessel 34 can be extended, and a good therapy can be performed In order to 
swell the balloon membrane 4, it lets 14 [ lumen / 1st ] pass from the expansional port 16 
shown in drawing 1, and carries out by pouring in fluids, such as a contrast medium into the 
balloon membrane 4. 

[0047] Although this expansion time in particular is not limited, it is a for [ about 1 minute ] 
grade, for example. Then, a fluid is promptly drained from the balloon membrane 4, balloon 
membrane is shrunk, and the blood flow by the side of the tip of the extended narrow segment 
36 is secured. To the same narrow segment 36, although expansion of the balloon membrane 4 is 
1 time, depending on the conditions of the narrow segment 36, multiple times may usually be 
sufficient as it. 

[0048]Next, other examples of this invention are described. 

2nd example this example is related with the manufacturing method of others of the balloon 
membrane 4 shown in drawing 2 . Since it is the same as that of the 1st example of the above 
except the manufacturing method of the balloon membrane 4, the explanation is omitted. 
[0049] In this example, as shown in drawing 6 . the parison 4b by which the diameter of both ends 
was reduced is prepared by equipping the center-section periphery of the 1st parison 28 with the 
2nd parison 30, and carrying out adhesion or thermal melting arrival of these to it. The parison 
4b has as a result the parison 4a and the identical size which are shown in drawing 3 (B). 
[0050] After that, the balloon membrane 4 shown in drawing 2 can be formed like the 1st 
example. 

In 3rd example this example, after manufacturing balloon membrane by the same method as 
usual, those light-gage processings are performed by the method of letting it pass to a forming 
die, heating the tubed tip part and tubed base end of the method of carrying out machinery 
cutting of the periphery of the tubed tip part of balloon membrane, and a tubed base end, or 
balloon membrane. The balloon membrane 4 shown in drawing 2 concerning the 1st example of 
the above also by such a method can be manufactured. 

[0051]Other processes and structures are the same as that of the 1st example of the above. 
As compared with the balloon catheter 2 of the example shown in drawing 1 . it is that the joining 
structure of the balloon membrane 4A, the inner tubes 10A, and these tip parts is only different, 
and the other composition of the balloon catheter 2A concerning the example shown in 4th 
example drawing 7 is the same. So, identical codes are given to the member which is common in 
the balloon catheter 2 of the example shown in drawing 1. and a part of the explanation is 
omitted to it. It is the same as that of the 1st example of the above except describing to below 
specially about construction material, a size, etc. of the balloon membrane 4A and the inner tube 
10A. 

[0052]As for the balloon membrane 4A, in the balloon catheter 2A of this example, it is preferred 
that the tip part 7b and base end 5b fabricate thinly like the balloon membrane shown in drawing 
2_compared with the former so that the above-mentioned (1) formula and (2) types may be 
satisfied. However, in this example, since the portion is not the point, the same thickness as 
usual may be sufficient as the tip part 7b and the base end 5b of the balloon membrane 4A. 
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[0053] In this example, as shown in drawing 8 (A) and (B), as compared with the outer diameter 
of other portions (inner tube 10A located in the center section of the balloon membrane 4 A 
shown in drawing 7), the diameter of the outer diameter of the tip part 70 of the inner tube 10A 
is reduced small. As for the inside diameter of the inner tube 10A, since a guidewire is inserted 
in, it is preferred to shaft orientations that it Is approximately regulated. Therefore, in the tip 
part 70 of the inner tube 10A, the thickness becomes thinner than other portions 
[0054]The inside diameter of the inner tube 10A is 0.25-0.60 mm preferably 0.15-1 00 mm like 
the case of said 1st example, for example. The thickness of inner tubes 10A other than tip part 
70 is 0.05-0.15 mm. 

30 to 70% of the thickness in the tip part 70 is desirable to thickness other than this tip part 70 
and, specifically, its 0.05-0.10 mm is preferred. 

[0055] As for length L 2 of the tip part 70 in the inner tube 10A whose diameter was reduced, it 
is preferred that they are the length equivalent to a terminal area with the tip part 7b of the 
balloon membrane 4A shown in drawing 1 or length longer than it, and, specifically, its 2-20 mm 
is preferred. A drawing stretching process or an extrusion stretching process using mechanical 
cutting or the forming die, and the mandrel as a means for reducing the diameter of the tip part 
70 of the inner tube 10A etc. can be used. 

[0056] In the balloon catheter 2 A concerning this example, since only the diameter of the outer 
diameter of the tip part 70 of the inner tube 10A is reduced small and adhesion or thermal 
melting arrival of the tip part 7b of the balloon membrane 4A has been carried out to the portion, 
the outer diameter of the tip part of the balloon catheter 2A becomes small. The tip part 70 of 
the inner tube 10A becomes thin meat, and the pliability of the portion improves. As a result, in 
the balloon catheter 2A of this example, even if it is the narrow segment which carried out 
eccentricity to the blood vessel, or the winding narrow segment, when the tip of the balloon 
catheter 2A bends flexibly, along with a guidewire, it can push good. 
[0057] this invention is not limited to the example mentioned above, within the limits of this 
invention, can be boiled variously and can be changed. For example, although each above- 
mentioned example explained as an example the case where the balloon catheter concerning this 
invention was used for a PTCA cure, the balloon catheter concerning this invention can be widely 
used, in order to extend the abdominal cavity of the blood vessel or others in which the narrow 
segment etc. were formed. 

[0058] Next, although this invention is explained still more concretely, this invention is not limited 
to these examples. 

The balloon was fabricated using the tube of Example 1 and comparative example 1 Nvlon 11. 
[0059] The line elastic moduli of used Nylon 11 were about 4500 kg/cm. As shown in drawing 10. 
perform machinery cutting of both ends, and R, 1.125 mm, R S =R S ' prepared the tube before 

balloon shaping of the size whose Lc of 0.374 mm and t ( 40 mm and Lb are 30 mm and 0.4 mm 

and La is [ 1.072 mm and R d / 0.325 mm and t s '=t s ] 20 mm. 

[0060] This tube was put into the mold, heat pressing was performed for about 10 seconds by 
184 ** and 7 kg/cm 2 , and balloon membrane was fabricated. The tip part and the hand part 
were cut after shaping using the cutting machine. The balloon membrane (example 1) after 
cutting is 3 mm in outer diameter of a center section, and is 0.1 mm in thickness. 
The outer diameter of the tip part was set to 1.2 mm, and thickness was set to 0.30 mm. 
The size of the hand part was 0.23 mm in 1.36 mm and thickness in the outer diameter. Except 
not cutting both ends after the heat pressing within a mold, like the above-mentioned, the size of 
the balloon membrane (comparative example 1) after shaping was 1.42 mm in the outer diameter 
of 0.42 mm and a hand part, was 1.60 mm in thickness, and was [ the outer diameter of the tip 
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part ] 0.35 mm in thickness. 

[0061] Two kinds of this balloon membrane (Example 1 and the comparative example 1) was 
connected to the catheter tube which consists of the outer tube and inner tube made from 
polyethylene, respectively. The line elastic coefficients of the used polyethylene were about 1000 
kg/cm. The inner-tube tube which connected the tip part of balloon membrane is a with the outer 
diameter of 0.6 mm, and a thickness of 0.08 mm thing. 

The outer-tube tube which connected the hand end part was a with the outer diameter of 0 9 mm 
and a thickness of 0.08 mm thing. 

Elastic polyurethane rubbers were used as adhesives. In this example, it is R,xt r t, 2 =0.29, It is 0.9 
(R s xt 8 -t 8 2 )= 0.243, and is a formula. R,xt | -t | 2 >=0.9 (R s xt s -t s 2 ) ... (1) 
****** is satisfied. 

[0062]On the other hand, it is R,xt,-t, 2 =0.29, and is 0.9(R s xt s -t s 2 )= 0.378, and the above- 
mentioned (1) formula is not filled with the comparative example 1. Next, it bent to 2.5 mm in 
inside diameter and the curvature radius of 10 mm which were immersed into warm water and 
the experiment which inserts in the balloon catheter of Example 1 and the comparative example 1 
in the hard tube made from polyvinyl chloride which imitated and created the blood vessel was 
conducted. 

[0063] The result tried 10 times respectively is shown. 

[0064] 

[Table 1] 
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[0065] As shown in the above-mentioned table, this difference originates in the size, especially tip 
thickness at the tip of a balloon. Although the thickness difference near a tip is slight, when it is 
made to insert in by Example 1 and the comparative example 1 in the hard tube which imitated 
the curvature radius of 10 mm, and the blood vessel distorted strongly, in this example, the 
rigidity at the tip of a catheter becomes low on structural mechanics. 
[0066]Under the conditions to which transfer of the power pushed in with a soft catheter tube is 
restricted, it is thought according to this example 1 and the comparative example 1 that the 
difference arose in the ease of inserting in. In clinical [ actual ], since the blood vessel inside 
diameter is also ****(ed) remarkably, then, it is considered to work in favor of the insertion 
nature of a catheter that the balloon tip outer diameter by this example is also small. 
[0067]R, in the tube shown in example 2 drawing 10 1.125 mm, R d created the tube of Nylon 11 
of the size which 0.346 mm calls 1.017 mm in 0.325 mm and t s =t s ', and 0.4 mm and R S =R S ' say 
in t,. Using this tube, balloon membrane was fabricated like Example 1 and post forming both 
ends were cut. The outer diameter by the side of the tip part of a balloon, a center section, and a 
hand part and thickness were 1.13 mm (outer diameter)/0.27 mm (thick), 3.00 mm (outer 
diameter)/0.10 mm (thick), and 1.32 mm (outer diameter)/0.21 mm (thick) respectively. In this 
example, it is R | xt | -t| 2 =2.9, it is 0.9(R s xt s -t s 2 )= 0.20897 - formula R,xt | -t | 2 >=0.9 (R s xt s -t s 2 ) ... 

****** is satisfied. This balloon membrane was connected to the catheter shown in Example 1, 
and insertion in the imitation blood vessel shown in Example 1 was tried 10 times. A result is 
shown in Table 2. 
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[Table 2] 
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[0069]The tube of Nylon 11 as shown in Examples 3 and 4 and two or less comparative example 
was prepared, and balloon membrane was fabricated. The line elastic coefficients of used Nylon 
11 were about 4500 kg/cm. The tube of Examples 3 and 4 cut both ends mechanically as 
illustrated to drawing 10 , and it made them the predetermined outer diameter. 
[0070]After having put these tubes into the mold, carrying out heat pressing like Example 1 and 
fabricating a balloon, using the cutting machine, the tip part and the hand part were cut and it 
was considered as a predetermined outer diameter and thickness. Any balloon membrane of the 
thickness in 3.0 mm and the portion of those of the outer diameter of the balloon center section 
was 0.16 mm. 

[0071] The tube dimensions for fabricating the balloon membrane of Example 3, 0.325 mm and 
t s =t 8 are 0.374 mm and 1.073 mm and R d is [ R, / t, of 1.37 mm and R S =R S ' ] 0.53 mm in 
drawing 10. The outer diameter of the balloon center section of the balloon membrane after 
shaping is 3.0 mm, thickness is 0.16 mm, and they are 1.36 mm in outer diameter, and 0 23 mm 
in thickness in a tip part at the outer diameter of 1.20 mm, the thickness of 0.30 mm, and a hand 
part. In this example, it is R,xt r t, 2 =0.4544, It is 0.9(R s xt s -t s 2 )= 0.243, and is a formula. R,xt r 
t, 2 >=0.9 (R s xt s -t s 2 ) 0) 

****** is satisfied. The tube dimensions for fabricating the balloon membrane of Example 4, 
0.325 mm and t s = t s ' are 0.495 mm, and 1.31 mm and R d is [ R, / t, of 1.39 mm and R S =R S ' ] 
0.53 mm in drawing 10 . The outer diameter of the balloon center section of the balloon membrane 
after shaping is 3.0 mm, thickness is 0.16 mm, and they are 1.56 mm in outer diameter, and 0 33 
mm in thickness in a tip part at the outer diameter of 1.41 mm, the thickness of 0.40 mm, and a 
hand part. In this example, it is R |X t f t, 2 =0.4544, It is 0.9(R s xt s -t s 2 )= 0.3636, and is a formula. 
R,xt r t| 2 >=0.9 (R s xt s -t s 2 ) ... (1) 
****** is satisfied. 

[0072]ln the comparative example 2, it is made the same in Example 4 except not cutting both 
ends after the heat pressing within a mold, The outer diameter of the balloon center section 
fabricated 3.0 mm, and thickness fabricated with the outer diameter of 1.71 mm, and a thickness 
of 0.40 mm balloon membrane by the outer diameter of 1.57 mm, the thickness of 0.48 mm, and 
a hand part by 0.16 mm and a tip part. 

[0073]ln this comparative example, it is R,xt r t, 2 =0.4544, It is 0.9(R s xt s -t s 2 )= 0.47088, and is a 
formula. R,xt r t, 2 >=0.9 (R s xt s -t s 2 ) ... (1) 

****** is not satisfied. These kinds of balloon membrane was connected to the catheter tube 
made from polyethylene like Example 1. 

[0074] The line elastic coefficients of the used polyethylene were about 1000 kg/cm. The outer- 
tube tube which connected the inner-tube tube linked to a balloon tip part to the outer diameter 
of 0.6 mm, the thing with a thickness of 0.08 mm, and the balloon hand end part was a with the 
outer diameter of 0.9 mm, and a thickness of 0.08 mm thing. Elastic polyurethane rubbers were 
used as adhesives. 

[0075] Next, it bent to 2.5 mm in inside diameter and the curvature radius of 10 mm which were 
immersed into warm water, and the experiment which inserts in the balloon catheter of these 
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examples and a comparative example in the hard tube made from polyvinyl chloride which 
imitated and made the blood vessel was conducted. Respectively, the result tried 10 times is 
shown in Table 3. 
[0076] 
[Table 3] 
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[0077]As shown in Table 3, the difference large in the insertion characteristic was seen by the 
example and the comparative example. This difference originates in the size at the tip of a 
balloon, especially thickness. Although the thickness difference near a tip is only 0.08 mm, when 
it is made to insert in in an example and a comparative example in the hard tube which imitated 
the curvature radius of 10 mm, and the blood vessel distorted strongly, in this example, the 
rigidity at the tip of a catheter is low. 

[0078] Under these conditions to which transfer of the power pushed in with a soft catheter tube 
is restricted, it is thought that the direction of Example 4 produced the difference in the ease of 
inserting in compared with the comparative example. It is based on the same reason that 
especially Example 3 was excellent. In clinical [ actual ], since the blood vessel inside diameter is 
also ****(ed) remarkably, it is then considered to work in favor of the insertion nature of a 
catheter that the balloon tip outer diameter by this example is also small. 
[0079]R, shown in drawing 10 bv the method of letting a tube pass to Example 5 and the die 
heated comparative example 3 1.125 mm, R S '=R S created the tube of Nylon 1 1 whose t, 0.325 
mm and t s =t s ' are 0.346 mm and 1.017 mm and R d is 0.4 mm. 

[0080] After carrying out heat pressure molding with a metallic mold like Example 1 using this 
tube, the tip part and the hand part were cut with the cutting machine, and balloon membrane 
was created. The outer diameter by the side of the tip part of balloon membrane, a center 
section, and a hand part and thickness were respectively set to 1.13 mm (outer diameter)/0.27 
mm (thick), 3.00 mm (outer diameter)/0.10 mm (thick), and 1.32 mm (outer diameter)/0.21 mm 
(thick). In this example, it is R|Xt r t, 2 =0.29, it is 0.9(R s xt s -t s 2 )= 0.209 - formula R,xt r t| 2 >=0.9 
(R s xt s -t s 2 ) ... (1) 

****** is satisfied. The catheter tube made from polyethylene shown in previous Examples 3 
and 4 was connected to this. 

[0081]The balloon membrane fabricated not reducing thickness of both ends as a comparative 
example (without it cuts) was similarly connected to said catheter tube made from polyethylene. 
An outer diameter and the thickness of the size of the tip part, the center section, and the hand 
part were 1.48 mm (outer diameter)/0.44 mm (thick), 3.00 mm (outer diameter)/0.10 mm 
(thick), and 1.64 mm (outer diameter)/0.37 mm (thick). 

[0082]ln a comparative example, it is R,xt r t| 2 =0.29, it is 0.9(R s xt s -t s 2 )= 0.412 - formula R,xt r 
t 2 >=0.9 (R s xt s -t s 2 ) - (D 

****** is not satisfied. Insertion in the imitation blood vessel which used these catheters in the 
example 3 grade was tried 10 times respectively. A result is shown in Table 4. 
[0083] 
[Table 4] 
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[0084]Only the diameter of the tip part of a with example 6 outer diameter of 0.6 mm and a 
thickness of 0.08 mm tube was reduced by cutting etc., it was made into the outer diameter of 
0.52 mm, and the thickness of 0.04 mm (other portions the outer diameter of 0.6 mm, thickness 
of 0.08 mm), and the inner tube of the balloon catheter was fabricated. 
[0085] Apart from this, R, shown in drawing 10 like Example 4 1.39 mm, R S =R S * formed the tube 
whose t, 0.325 mm and t s =t s ' are 0.495 mm and 1.31 mm and R d is 0.53 mm by cutting. After 
carrying out heat pressure molding of this tube within a metallic mold, cut it and The tip part of 
balloon membrane, The size of the center section and the hand part fabricated 1 37 mm (outer 
diameter)/0.43 mm (thick), 3.00 mm (outer diameter)/0.16 mm (thick), and 1.56 mm (outer 
diameter)/0.33 mm (thick) of balloon membrane. 

[0086]This balloon membrane was connected to the inner tube (tube with which the tip part of 
the inner tube became thin) and outer tube (it is the same as Example 1) of said balloon catheter, 
the catheter was assembled like Example 1, and it examined by the same method as Example 1 
A result is shown in Table 5. 
[0087] 
[Table 5] 
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[0088]ln this example, the tip outer diameter of the balloon is thin 0.04 mm (about 3%) by having 
reduced the diameter of an inner-tube tube compared with Example 4. It is expected that this will 
have good insertion nature at the time of application in the blood vessel which ****(ed) in clinical 
[ actual ]. 
[0089] 

[Effect of the Invention] As explained above, when the narrow segment formed in the abdominal 
cavities, such as a blood vessel, is narrow according to this invention, When a narrow segment is 
hard, eccentricity or even when it moves in a zigzag direction, a narrow segment can advance 
balloon membrane of a balloon catheter easily and correctly by a low operating physical force to 
the narrow segment position of the abdominal cavity, and can demonstrate the abdominal cavity 
expanded function of a balloon catheter effectively. 

[0090]ln the manufacturing method of the balloon catheter concerning this invention, it becomes 
possible to fabricate the tip part thickness of balloon membrane thinly, without reducing 
pressure-proofing of the balloon membrane in a balloon membrane center section. 



[Translation done.] 



http://www4.ipdl inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 11/7/2008 



JP,08-038618,A [PRIOR ART] 



Page 1 of 1 



* NOTICES * 



JPO and INPIT are not rosponsiblo for any 
damages caused by tho uso of this translation. 



precisely° CUment ^ ****** translated by computer - So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]As a balloon catheter for inserting into a blood vessel, extending a 
narrow segment by swelling balloon membrane, and aiming at an improvement of the blood flow 
by the side of narrow segment ***♦, in order to treat an intravascular narrow segment Many 
balloon catheters of the excess the wire type in which a guide wire is inserted from the'base end 
of a catheter, and the monorail type which has come out of from outside as a guide wire is a 
catheter are used. In these types of balloon catheter, a guidewire is previously passed to an 
intravascular narrow segment, then, a balloon catheter is sent in to a narrow segment along with 
this guidewire, and a narrow segment is extended by swelling balloon membrane. 
[0003] The inner tube with which the lumen to which these types of balloon catheter can insert a 
guidewire in an inside is formed, It has the catheter tube with which this inner tube was equipped 
in same axle, and a tip part and a base end, and a base end is attached to the tip part of a 
catheter tube, and a tip part has the foldable balloon membrane attached to the tip part periphery 
of an inner tube. 

[0004] These types of balloon catheter has the outstanding effect in respect of operativity. In 
order to extend an intravascular narrow segment and to aim at the blood-flow improvement by 
the side of a narrow segment end with these types of balloon catheter, it is important to advance 
a catheter along with the guidewire beforehand inserted into the narrow blood vessel, and to 
locate balloon membrane in the narrow segment of a blood vessel correctly. As for the tip part of 
this balloon catheter, since the tip part of the balloon catheter is pressed fit in the very narrow 
narrow segment, it is preferred that an outer diameter is small so that it may be easy to enter 
into a narrow segment as possible. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the lnvention]As explained above, when the narrow segment formed in the abdominal 
cavities, such as a blood vessel, is narrow according to this invention, When a narrow segment is 
hard, eccentricity or even when it moves in a zigzag direction, a narrow segment can advance 
balloon membrane of a balloon catheter easily and correctly by a low operating physical force to 
the narrow segment position of the abdominal cavity, and can demonstrate the abdominal cavity 
expanded function of a balloon catheter effectively. 

[0090] In the manufacturing method of the balloon catheter concerning this invention, it becomes 
possible to fabricate the tip part thickness of balloon membrane thinly, without reducing 
pressure-proofing of the balloon membrane in a balloon membrane center section. 
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precisely. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the lnvention]However, since balloon membrane is fabricated in the 
conventional balloon catheter by blow molding (for example, JP.5-192408.A, JP,2-28341,B) it has 
the following problems. That is, heating the tube shape parison which has uniform thickness in 
shaft orientations, by introducing a pressure fluid into the inside, parison is swollen and the tubed 
balloon membrane 100 as shown in drawing 9 is fabricated in blow molding. The balloon 
membrane 100 has large outer diameter R, in the balloon membrane center section 102, and outer 
diameter R s becomes small in the tip part 104 and base end 106. The taper part 108,1 10 is 
formed between the tip part 104 and the base end 106, and the balloon membrane center section 

[0006]lf such balloon membrane 100 is fabricated by blow molding from the tube shape parison 
of uniform thickness to shaft orientations, thickness t s in the tip part 104 will become thick 
especially to thickness t, in the balloon membrane center section 102. In the balloon membrane 

center section 102 and the tip part 104, it is because the pace of expansion by blow molding is 
different. 

[0007]lf the thickness of the tip part 104 is thick, the outer diameter of the tip part of a balloon 
catheter will become large, and the rigidity in a tip part increases. As a result, it can be hard to 
push a balloon catheter good to a narrow narrow segment, a hard narrow segment, the narrow 
segment that carried out eccentricity, or the winding narrow segment. 
[0008Jlf balloon membrane of a balloon catheter cannot be correctly pushed in a narrow segment, 
the original function of a balloon catheter referred to as extending a narrow segment and 
improving a blood flow cannot be exhibited. In order to make thin thickness in the tip part of 
balloon membrane, it is possible to make thin thickness of the tube shape parison before blow 
molding. However, there is a possibility that the thickness in a balloon membrane center section 
may change too much thinly after blow molding, and pressure-proofing may become insufficient in 
that case. Since balloon membrane is designed expand within the abdominal cavities, such as a 
patient's blood vessel, its pressure-proofing must not be insufficient. Since balloon membrane is 
folded up and inserted into the abdominal cavities, such as a patient's blood vessel, its thing thin 
as much as possible is preferred so that easily [ insertion into a blood vessel ]. 
[0009] Then, pressure-proofing needs to come out enough and needs to design the thickness of a 
balloon membrane center section to the thinness of a certain limit. Therefore, the thickness of 
tube shape parison was determined according to the design thickness of a balloon membrane 
center section, and it was not avoided that the thickness of the tip part 104 of the balloon 
membrane 100 becomes thick superfluously. 

[0010]To JP,4-176473,A, the stretching process of the balloon membrane is carried out to shaft 
orientations after blow molding, and the art which makes thickness of the taper part 108,110 
thin is indicated in order to make thin thickness of the taper part 108,110 of the balloon 
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membrane 100. However, after blow molding, it is dramatically difficult so to carry out a 
stretching process that the thickness change of the taper part 108,110 is produced Though the 
thickness of the taper part 108,110 is able to be changed temporarily, unless the thickness of the 
tip part 104 becomes thin, the rigidity of a tip part cannot fully be lowered at the time of 
insertion in a blood vessel. 

[0011]When the narrow segment which this invention was made in view of such the actual 
condition, and was formed in the abdominal cavities, such as a blood vessel, is narrow, Even 
when [ which is carrying out eccentricity ], and it case or moves in a zigzag direction the 
catheter tip is flexibly thin enough, It aims at providing a balloon catheter for abdominal cavity 
extension which it is [ balloon catheter ] possible to advance balloon membrane of a balloon 
catheter easily and correctly to the narrow segment position of the abdominal cavity, and can 
demonstrate the abdominal cavity expanded function of a balloon catheter effectively and a 
manufacturing method for the same. 
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MEANS 



[Means for Solving the Problem]To achieve the above objects, the 1st balloon catheter for 
abdominal cavity extension concerning this invention, It is a balloon catheter for abdominal cavity 
extension which has the tubed balloon membrane which widens a channel in the abdominal cavity 
by being inserted into the abdominal cavities, such as a blood vessel, and expanding, An outer 
diameter of a tip part of said tubed balloon membrane and an outer diameter of a center section 
are made into R s and R,, respectively, When thickness of a tip part of said tubed balloon 
membrane and a center section is made into t s and t,, respectively, relation between these R s , R,, 
t s , and t| satisfies following the (1) type. 

[0013] 
[Equation 2] 

R,xt,-t, 2 >=0.9x (R s xt s -t s 2 ) .... (1) 

A manufacturing method of the 1st balloon catheter for abdominal cavity extension concerning 
this invention, To thickness in both ends, blow molding of a process which thickness in a center 
section prepares tube shape thick parison, and this parison is carried out, and it has the process 
of forming balloon membrane which has a tubed balloon membrane center section where an outer 
diameter is large, and a tubed tip part and a base end where an outer diameter located in those 
both ends is small. 

[001 4] As a method for thickness in a center section to prepare tube shape thick parison to 
thickness in both ends, a method of carrying out light-gage processing of the both ends of 
parison of uniform thickness is in shaft orientations before blow molding of parison. A means 
which heats both ends of parison and it lets pass to a forming die as a means of light-gage 
processing, and a means to cut both ends of parison by machining can be illustrated. Cutting is 
easy to work and it is preferred from the ability to carry out light-gage processing of the both 
ends of parison certainly. 

[001 5] As the method of others for thickness in a center section to prepare tube shape thick 
parison to thickness in both ends, a method of equipping a center-section periphery of the 1st 
parison of uniform thickness with the 2nd parison with a large outer diameter whose shaft- 
orientations length is shorter than the 1st parison is in shaft orientations. 
[001 6] After carrying out blow molding of the parison of shaft-orientations uniform thickness and 
fabricating balloon membrane as an option for manufacturing the 1st balloon catheter for 
abdominal cavity extension concerning this invention, a method of making thickness of a tip part 
of balloon membrane thin is by cutting the tip part at least. 

[0017]The 2nd balloon catheter for abdominal cavity extension of this invention, Balloon 
membrane which widens a channel in the abdominal cavity by being inserted into the abdominal 
cavities, such as a blood vessel, and expanding, A catheter tube with which the 1st lumen that a 
tip is connected to a end face of this balloon membrane, introduces a fluid into an inside of the 
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balloon membrane concerned, and swells balloon membrane is formed, Have formed an open end 
in a tip part and a tip part of said balloon membrane is connected to a periphery of the tip part 
It is a balloon catheter for abdominal cavity extension which has the inner tube with which said' 
balloon part and an inside of a catheter tube are extended in shaft orientations, and the 2nd 
lumen is formed, The diameter of an outer diameter of a tip part of an inner tube to which a tip 
part of said balloon membrane is connected is reduced smaller than an outer diameter of an inner 
tube located in a center section of balloon membrane. 

[001 8] As a means for reducing small only the diameter of an outer diameter of a tip part of an 
inner tube, a means which it lets pass to a forming die, and a means to cut by machining are 
employable, heating a tip part of an inner tube. A tip part of balloon membrane is connected to a 
tip part of an inner tube whose diameter was reduced by adhesion, thermal melting arrival or 
other means. 

[001 9] A balloon catheter for abdominal cavity extension Is preferably used for percutaneous 

transluminal coronary angioplasty (PTCA). 

[0020] 



[Translation done.] 
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OPERATION 



[Function] The thickness of the tip part of balloon membrane is designed thinly it be satisfied with 
the 1st balloon catheter for abdominal cavity extension concerning this invention of the above- 
mentioned (1) formula. The tip part thickness of balloon membrane was fabricated in the 
conventional example thickly more than needed, in order to secure the thickness of the center 
section of the balloon membrane after blow molding. In this invention, it becomes possible to 
fabricate the tip part thickness of balloon membrane thinly, without reducing pressure-proofing of 
the balloon membrane in a balloon membrane center section by adopting the manufacturing 
method of above-mentioned this invention. 

[0021]lf the thickness of the tip part of balloon membrane becomes thin, the outer diameter of 
the tip part of a balloon catheter will also become small, A narrow narrow segment, a strong 
narrow segment, or a hard narrow segment can also push a balloon catheter along with a 
guidewire easily, and can locate balloon membrane correctly in a narrow segment. 
[0022]ln the 2nd balloon catheter for abdominal cavity extension concerning this invention, since 
only the diameter of the outer diameter of the tip part of an inner tube is reduced small and 
adhesion or thermal melting arrival of the tip part of balloon membrane has been carried out to 
the portion, the outer diameter of the tip part of a balloon catheter becomes still smaller. The tip 
end part of an inner tube becomes thin meat, and the pliability of the portion improves. As a 
result, in the balloon catheter of this invention, even if it is the narrow segment which carried out 
eccentricity to the blood vessel, or the winding narrow segment, when the tip of a balloon 
catheter bends flexibly, along with a guidewire, it can push good. 



[Translation done.] 
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EXAMPLE 



[Example]Hereafter, the balloon catheter for abdominal cavity extension concerning this invention 
is explained in detail based on the example shown in a drawing. 

The balloon catheter 2 concerning this example shown in 1st example drawing 1 is used for 
methods, such as an extended way of blood vessels, such as percutaneous transluminal coronary 
angioplasty (PTCA) and the limbs, an extended way of a top ureter, and a renal vasodilatation 
way, for example, and it is used in order to extend the narrow segment formed in a blood vessel 
or the other abdominal cavities. The following explanation explains as an example the case where 
the balloon catheter 2 of this example is used for PTCA. 

[0024] The balloon catheter 2 for extension of this example has the balloon membrane 4, the 
catheter tube 6, the tee 8, and the inner tube 10. The base end 5 of the balloon membrane 4 is 
connected to the tip part of the catheter tube 6, and the tee 8 is connected to the base end of 
the catheter tube 6. 

[0025] The tip part 7 of this balloon membrane 4 is connected to the tip part periphery of the 
inner tube 10. Connection between the balloon membrane 4 and the inner tube 10 and connection 
between the balloon membrane 4 and the catheter tube 6 are made by join means, such as 
thermal melting arrival or adhesion. In order to insert a guidewire etc. in the inside of the inner 
tube 10, 12 [ lumen / 2nd ] is formed. The inner tube 10 is prolonged in shaft orientations in the 
state of the abbreviated same axle in the inside of the balloon membrane 4, the catheter tube 6, 
and the tee 8. Inside the catheter tube 6, 14 [ lumen / 1st ] is formed between the catheter tube 
6 and the inner tube 10. The expansional port 16 currently formed in the tee 8 is open for free 
passage, and from there, a pressure fluid is introduced into 14 and swells the 1st lumen of the 
folded-up balloon membrane 4 to it. 

[0026] Especially as a pressure fluid introduced in 1st lumen 14 through the expansional port 16, 
although not limited, 50/50 mixed water solution of radiopaque dye and salts, etc. are used, for 
example. It is for using radiation and imaging the position of the balloon membrane 4 and the 
catheter tube 6 at the time of use of the balloon catheter 2, to include radiopaque dye. Although 
the pressure in particular of the pressure fluid for swelling the balloon membrane 4 is not limited, 
it is about 4-8 atmospheres preferably 3-12 atmospheres in absolute pressure. 
[0027] Along with the axial center of the inner tube 10, the guide port 18 is formed in the tee 8 
separately [ the expansional port 16 ]. The base end side open end of the inner tube 10 is 
connected to the tee 8 so that this guide port 18 may be open for free passage in the 2nd lumen 
12 currently formed in the inner tube 10. Connection between the catheter tube 6 and the tee 8 
and connection between the inner tube 10 and the tee 8 are made by thermal melting arrival, 
adhesion, or other means. 

[0028] As for the catheter tube 6, it is preferred to comprise construction material which has a 
certain amount of flexibility, For example, polyethylene, polyethylene terephthalate, polypropylene, 
Ethylene propylene rubber, an ethylene-vinylacetate copolymer, polyvinyl chloride (PVC), A 
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constructed type ethylene-vinylacetate copolymer of a bridge, polyurethane, polyamide a 
polyamide elastomer, polyimide, a polyimide elastomer, silicone rubber, crude rubber, etc can be 
used, and it comprises polyethylene, polyamide, and polyimide preferably. Although homogeneity 
may be sufficient as the outer diameter of the catheter tube 6, it is small to shaft orientations at 
a balloon membrane 4 close-attendants side, and it may form a step or a taper part in them on 
the way so that it may become large in other portions. By enlarging the 1st lumen of the passage 
cross section of 14, it is for shortening the time which shrinks the balloon membrane 4. After the 
balloon membrane 4 expands about 1 minute, it is because it is required to make it contract 
immediately, and is for securing the blood flow by the side of a tip. 

[0029] As for the outer diameter of the catheter tube 6, near the terminal area with the balloon 
membrane 4, about 0.6-1.0 mm is preferred, and its about 0.8-1.2 mm is preferred in the tee 8 
side. As for the thickness of the catheter tube 6, about 0.05-0.15 mm is preferred. The inner tube 
10 may comprise the same construction material as the catheter tube 6, for example, and 
comprises polyethylene, polyamide, and polyimide preferably. As a reinforcing member, stainless 
lines, a nickel titanium alloy line, etc. may be used. Especially if the inside diameter of this inner 
tube 10 is a path which can insert in a guidewire, it will not be limited, for example, it is 0.25- 
0.60 mm preferably 0.15-1.00 mm. As for the thickness of this inner tube 10, 0.05-0.15 mm is 
preferred. Although the overall length of the inner tube 10 is determined according to the shaft- 
orientations length etc. of the balloon catheter 2 inserted into a blood vessel and is not limited in 
particular, it is about 130-140 mm preferably 120-150 mm, for example. The open end 20 is 
formed in the tip part of the inner tube 10. It is possible to draw the guidewire which inserted in 
the inside of 2nd lumen 12 of the inner tube 10 from this open end 20. 
[0030] The circumference of the inner tube 10 located in the balloon membrane 4 can also be 
equipped with a radiopacity marker at one place or two or more places. As this marker, it can be 
with a metal tube, a metal spring, etc. which comprise gold, platinum, tungsten, iridium, or these 
alloys, for example. By attaching this marker to the circumference of the inner tube 10 in balloon 
membrane, the length of the position of the balloon membrane 4 or the extension of a balloon is 
detectable under the radioscopy at the time of use of the balloon catheter 2. 
[0031]The tee 8 is suitably fabricated, for example with thermoplastics, such as polycarbonate, 
polyamide, poly SARUHON, polyacrylate, and a methacrylate butylene-styrene copolymer. The 
tubed balloon membrane center section 22 where the balloon membrane 4 has uniform outer 
diameter R ( (at the time of balloon membrane expansion) in shaft orientations in this example as 
shown in drawing 1 and 2, It is provided in the both ends and has the tubed tip part 7 and the 
base end 5 which have outer diameter R s smaller than the balloon membrane center section 22 

and R s ', respectively. The tip part 7 and the base end 5, and the balloon membrane center section 

22 are continuously fabricated by the taper parts 24 and 26 which have reduced the diameter of 
an outer diameter to shaft orientations at ****. 

[0032]Although thickness t, in particular in the balloon membrane center section 22 of the 

balloon membrane 4 is not limited, about tens of micrometers are preferably preferred 1 5-200 
micrometers. As long as the balloon membrane 4 is cylindrical, it may not be limited in particular 
but a cylinder or the shape of a multiple cartridge may have as it. Outer diameter R, in the 

balloon membrane center section 22 of the balloon membrane 4 at the time of expansion is 
determined by factors, such as an inside diameter of a blood vessel, and its about 1.5-4.0 mm is 
preferred. Although shaft-orientations length L of the balloon membrane center section 22 of this 
balloon membrane 4 is determined by factors, such as a size of an intravascular narrow segment, 
and is not limited in particular, it is 20-40 mm preferably 15-50 mm. The balloon membrane 4 
before expanding is folded up around the inner tube 10 shown in drawing 1 . is twisted, and has 
become an outer diameter of the catheter tube 6, and below equivalent. 
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[0033] As for the construction material which constitutes the balloon membrane 4, it is preferred 
that it is the construction material which has a certain amount of flexibility, For example 
polyethylene, polyethylene terephthalate, polypropylene, Ethylene propylene rubber, an eth'ylene- 
vmylacetate copolymer, polyvinyl chloride (PVC), A constructed type ethylene-vinylacetate 
copolymer of a bridge, polyurethane, polyamide, a polyamide elastomer, polyimide, a polyimide 
elastomer, silicone rubber, crude rubber, etc. can be used, and they are polyethylene, polyethylene 
terephthalate, and polyamide preferably. 

[0034]As shown in drawing 2 , in this example the outer diameter of the tip part 7 of the balloon 
membrane 4, and the outer diameter of the center section 22, Consider it as R s and R,, 
respectively, and the thickness of the tip part 7 of the balloon membrane 4, and the center 
section 22, When it is considered as t s and t,, respectively, the relation between these R R,, t , 
and t, is set up satisfy following the (1) type. The method for manufacturing balloon membrane 

so that following the (1) type may be satisfied is mentioned later. 

[0035] 

[Equation 3] 

R|Xt r t,>=0.9x (R s xt s -t s 2 ) .... (1) 

In the balloon membrane of the conventional balloon catheter, from balloon membrane being 
manufactured by the usual blow molding, as shown in below-mentioned drawing 3 . the relation of 
following the (2) type was suited. 
[0036] 
[Equation 4] 

R,xt f t , 2 =R s xt s -t s 2 .... (2) 

The meaning of the above-mentioned (2) formula is that the area (left side of the formula 2) of 
the film cross section in the center section 22 of the balloon membrane 4 is equal to the area 
(right-hand side of the formula 2) of the film cross section in the tip part 7 of the balloon 
membrane 4, for example in drawing 2 . Since the conventional balloon membrane is fabricated by 
carrying out blow molding of the parison of shaft-orientations uniform thickness, the above- 
mentioned (2) formula is realized. 

[0037]ln this example, since the above-mentioned balloon membrane 4 was manufactured by 
adopting a process which is mentioned later, thickness t s of the tip part 7 of the balloon 

membrane 4 was able to be made thin so that the above-mentioned (1) formula might be 
satisfied. Also about thickness t s ' of the base end 5 of the balloon membrane 4, it can fabricate 

in this example thinly so that following the (3) type may be satisfied. 

[0038] 

[Equation 5] 

R,xt r t, 2 >=0.9x (R s 'xt s '-t s ' 2 ) .... (3) 

Next, the manufacturing method of the balloon membrane 4 shown in drawing 2 is explained. 
First, as shown in drawing 3 (A), thickness and outer diameter R 0 prepares the tube shape 

uniform parison 4a in shaft orientations. Although outer diameter R 0 in particular of the parison 
4a is not limited, it is 0.5-1.5 mm preferably 0.2-2.0 mm. Although the thickness in particular of 
the parison 4a is not limited, it is 0.3-0.7 mm preferably 0.2-0.9 mm. Although length L 0 in 
particular of the parison 4a is not limited, it is 20-300 mm preferably 10-500 mm. 
[0039]Next, as shown in drawing 3 (B). light-gage processing of the both ends 5a and 7a of the 
parison 4a is carried out. The method of heating the both ends 5a and 7a of the parison 4a, and 
letting it pass to a forming die as the method of light-gage processing, and the method of cutting 
the both ends 5a and 7a of the parison 4a by machining can be illustrated. In the method of 
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letting it pass to a forming die, the inside diameter of the parison 4a does not change by using a 
mandrel. Cutting is easy to work and it is preferred from the ability to carry out light-gage 
processing of the both ends of parison certainly. 

[0040]The outer diameter of the both ends 5a and 7a after light-gage processing is 0 4-1 2 mm 
preferably 0.2-1.6 mm. The thickness is 100 to 300% preferably 50 to 400% to the thickness in a 
parison center section. 

Specifically, it is 0.1-0.3 mm preferably 0.05-0.40 mm. 

Length range L 1 of the both ends 5a and 7a by which light-gage processing is carried out is 2-50 
mm preferably 1-100 mm. 

[0041]Then, while these both ends equip with the parison by which light-gage processing was 
carried out in a blow molding public-funds type and heat it, pressure gas or a pressure liquid is 
poured inside the parison 4a, blow molding is performed, and the balloon membrane 4 of shape as 
shown in drawing 2 is formed. Next, how to perform a PTCA therapy is explained using the 
balloon catheter 2 of the example shown in drawing 1 . 

[0042] First, the air in the balloon catheter 2 is removed as much as possible, then, the guide port 
18 of the tee 8 to the inside of the inner tube 10 - the 2nd lumen of fluids, such as a 
physiological saline, are put into 12, and the air in 2nd lumen 12 is replaced. To the expansional 
port of the tee 8, suction and injection means, such as a syringe, are attached, fluids, such as a 
blood contrast medium (for example, iodine content), are put in in a syringe, suction and pouring 
are repeated, and the air in 1st lumen 14 and the balloon membrane 4 is replaced by a fluid at it. 
[0043]ln order to insert the balloon catheter 2 into an arterial blood pipe, the guidewire for guide 
catheters (not shown) is first inserted into a blood vessel by Seldinger method etc. so that the tip 
may arrive to near the heart. Then, along with the guidewire for guide catheters, the guide 
catheter 32 shown in drawing 4 is inserted into the arterial blood pipe 34, and the tip is located 
in the coronary artery entrance 40 of the heart 38 which has the narrow segment 36. The 
narrow segment 36 is formed, for example of a thrombus or arteriosclerosis. 
[0044] Next, only the guidewire for guide catheters is sampled, the guidewire 42 for balloon 
catheters thinner than it is inserted along with the guide catheter 32, and the tip is inserted to 
the position which passes the narrow segment 36. Then, the end face of the guidewire 42 shown 
in drawing 4 is inserted in the open end 20 of the balloon catheter 2 shown in drawing 1 . and 
where through and the balloon membrane 4 are folded up in 2nd lumen 12 of the inner tube 10, it 
lets the balloon catheter 2 pass in the guide catheter 32 shown in drawing 4 . And the balloon 
membrane 4 of the balloon catheter 2 is inserted to this side of the narrow segment 36, as 
shown in drawing 4 . Or after extracting the guidewire for guide catheters from the guide catheter 
32, The balloon catheter which inserted in the guidewire in 2nd lumen 12 of an inner tube from 
the guide port 18 of the tee may be inserted from the base of the guide catheter shown in 
drawing 4 . the balloon membrane 4 may be drawn in a coronary artery, and the tip of the 
guidewire 42 may also be inserted to the position which passes the narrow segment 36. 
[0045]Then, as shown in drawing 5 (A), the tip part 7 of the balloon membrane formed in the tip 
of the balloon catheter 2 is inserted between the narrow segments 36 along with the guidewire 
42. In that case, the thickness of the tip part 7 of the balloon membrane 4 from a thin thing by 
this example. When the outer diameter is small and the gap of the guidewire 42 and the narrow 
segment 36 is small, as shown in drawing 5 (B) and (C), the balloon catheter 2 can be easily 
pushed also by the strong narrow segment or a hard narrow segment. Since the reaction force 
generated when pushing the balloon catheter 2 in the narrow segment 36 is received when the tip 
side bending part 44 of the guide catheter 32 shown in drawing 4 contacts the wall of the blood 
vessel 34, it is preferred that this reaction force is small. In this example, this reaction force 
becomes small. 

[0046]Next, the balloon membrane 4 is correctly located in the center section of the narrow 
segment 36, observing the position of the balloon membrane 4 with an X-ray fluoroscope etc., as 
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shown in drawing 5 (C). By swelling the balloon membrane 4 in the position, the narrow segment 
36 of the blood vessel 34 can be extended, and a good therapy can be performed. In order to 
swell the balloon membrane 4, it lets 14 [ lumen / 1st ] pass from the expansional port 16 
shown in drawing 1, and carries out by pouring in fluids, such as a contrast medium, into the 
balloon membrane 4. 

[0047] Although this expansion time in particular is not limited, it is a for [ about 1 minute ] 
grade, for example. Then, a fluid is promptly drained from the balloon membrane 4, balloon 
membrane is shrunk, and the blood flow by the side of the tip of the extended narrow segment 
36 is secured. To the same narrow segment 36, although expansion of the balloon membrane 4 is 
1 time, depending on the conditions of the narrow segment 36, multiple times may usually be 
sufficient as it. 

[0048]Next, other examples of this invention are described. 

2nd example this example is related with the manufacturing method of others of the balloon 
membrane 4 shown in drawing 2 . Since it is the same as that of the 1st example of the above 
except the manufacturing method of the balloon membrane 4, the explanation is omitted. 
[0049]ln this example, as shown in drawing 6 . the parison 4b by which the diameter of both ends 
was reduced is prepared by equipping the center-section periphery of the 1st parison 28 with the 
2nd parison 30, and carrying out adhesion or thermal melting arrival of these to it. The parison 
4b has as a result the parison 4a and the identical size which are shown in drawing 3 (B). 
[0050] After that, the balloon membrane 4 shown in drawing 2 can be formed like the 1st 
example. 

In 3rd example this example, after manufacturing balloon membrane by the same method as 
usual, those light-gage processings are performed by the method of letting it pass to a forming 
die, heating the tubed tip part and tubed base end of the method of carrying out machinery 
cutting of the periphery of the tubed tip part of balloon membrane, and a tubed base end, or 
balloon membrane. The balloon membrane 4 shown in drawing 2 concerning the 1st example of 
the above also by such a method can be manufactured. 

[0051]Other processes and structures are the same as that of the 1st example of the above. 
As compared with the balloon catheter 2 of the example shown in drawing 1 . it is that the joining 
structure of the balloon membrane 4A, the inner tubes 10A, and these tip parts is only different, 
and the other composition of the balloon catheter 2A concerning the example shown in 4th 
example drawing 7 is the same. So, identical codes are given to the member which is common in 
the balloon catheter 2 of the example shown in drawing 1. and a part of the explanation is 
omitted to it. It is the same as that of the 1st example of the above except describing to below 
specially about construction material, a size, etc. of the balloon membrane 4A and the inner tube 
10A. 

[0052]As for the balloon membrane 4A, in the balloon catheter 2A of this example, it is preferred 
that the tip part 7b and base end 5b fabricate thinly like the balloon membrane shown in drawing 
2compared with the former so that the above-mentioned (1) formula and (2) types may be 
satisfied. However, in this example, since the portion is not the point, the same thickness as 
usual may be sufficient as the tip part 7b and the base end 5b of the balloon membrane 4A. 
[0053]ln this example, as shown in drawing 8 (A) and (B), as compared with the outer diameter 
of other portions (inner tube 10A located in the center section of the balloon membrane 4 A 
shown in drawing 7 ). the diameter of the outer diameter of the tip part 70 of the inner tube 10A 
is reduced small. As for the inside diameter of the inner tube 10A, since a guidewire is inserted 
in, it is preferred to shaft orientations that it is approximately regulated. Therefore, in the tip 
part 70 of the inner tube 10A, the thickness becomes thinner than other portions. 
[0054]The inside diameter of the inner tube 10A is 0.25-0.60 mm preferably 0.15-1.00 mm like 
the case of said 1st example, for example. The thickness of inner tubes 10A other than tip part 
70 is 0.05-0.15 mm. 
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30 to 70% of the thickness in the tip part 70 is desirable to thickness other than this tip part 70 
and, specifically, its 0.05-0.10 mm is preferred. 

[0055] As for length L 2 of the tip part 70 in the inner tube 10A whose diameter was reduced, it 
is preferred that they are the length equivalent to a terminal area with the tip part 7b of the 
balloon membrane 4A shown in drawing 1 or length longer than it, and, specifically, its 2-20 mm 
is preferred. A drawing stretching process or an extrusion stretching process using mechanical 
cutting or the forming die, and the mandrel as a means for reducing the diameter of the tip part 
70 of the inner tube 10A etc. can be used. 

[0056]ln the balloon catheter 2A concerning this example, since only the diameter of the outer 
diameter of the tip part 70 of the inner tube 10A is reduced small and adhesion or thermal 
melting arrival of the tip part 7b of the balloon membrane 4A has been carried out to the portion 
the outer diameter of the tip part of the balloon catheter 2A becomes small. The tip part 70 of 
the inner tube 10A becomes thin meat, and the pliability of the portion improves. As a result, in 
the balloon catheter 2A of this example, even if it is the narrow segment which carried out 
eccentricity to the blood vessel, or the winding narrow segment, when the tip of the balloon 
catheter 2A bends flexibly, along with a guidewire, it can push good. 
[0057]this invention is not limited to the example mentioned above, within the limits of this 
invention, can be boiled variously and can be changed. For example, although each above- 
mentioned example explained as an example the case where the balloon catheter concerning this 
invention was used for a PTCA cure, the balloon catheter concerning this invention can be widely 
used, in order to extend the abdominal cavity of the blood vessel or others in which the narrow 
segment etc. were formed. 

[0058]Next, although this invention is explained still more concretely, this invention is not limited 
to these examples. 

The balloon was fabricated using the tube of Example 1 and comparative example 1 Nvlon 11. 
[0059] The line elastic moduli of used Nylon 11 were about 4500 kg/cm. As shown in drawing 10 . 
perform machinery cutting of both ends, and R, 1.125 mm, R S =R S ' prepared the tube before 

balloon shaping of the size whose Lc of 0.374 mm and t ( 40 mm and Lb are 30 mm and 0.4 mm 

and La is [ 1.072 mm and R d / 0.325 mm and t s '=t s ] 20 mm. 

[0060]This tube was put into the mold, heat pressing was performed for about 10 seconds by 
184 ** and 7 kg/cm 2 , and balloon membrane was fabricated. The tip part and the hand part 
were cut after shaping using the cutting machine. The balloon membrane (example 1) after 
cutting is 3 mm in outer diameter of a center section, and is 0.1 mm in thickness. 
The outer diameter of the tip part was set to 1.2 mm, and thickness was set to 0.30 mm. 
The size of the hand part was 0.23 mm in 1.36 mm and thickness in the outer diameter. Except 
not cutting both ends after the heat pressing within a mold, like the above-mentioned, the size of 
the balloon membrane (comparative example 1) after shaping was 1.42 mm in the outer diameter 
of 0.42 mm and a hand part, was 1.60 mm in thickness, and was [ the outer diameter of the tip 
part ] 0.35 mm in thickness. 

[0061]Two kinds of this balloon membrane (Example 1 and the comparative example 1) was 
connected to the catheter tube which consists of the outer tube and inner tube made from 
polyethylene, respectively. The line elastic coefficients of the used polyethylene were about 1000 
kg/cm. The inner-tube tube which connected the tip part of balloon membrane is a with the outer 
diameter of 0.6 mm, and a thickness of 0.08 mm thing. 

The outer-tube tube which connected the hand end part was a with the outer diameter of 0.9 mm, 
and a thickness of 0.08 mm thing. 

Elastic polyurethane rubbers were used as adhesives. In this example, it is R,xt,-t| 2 =0.29, It is 0.9 
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(R s xt s" t $ 2)= °- 243 - and is a for mula. R,xt r t, 2 >=0.9 (R s xt s -t s 2 ) ... (1) 
****** is satisfied. 

[0062]On the other hand, it is R,xt r t, 2 =0.29. and is 0.9(R s xt s -t s 2 )= 0.378, and the above- 
mentioned (1) formula is not filled with the comparative example 1. Next, it bent to 2.5 mm in 
inside diameter and the curvature radius of 10 mm which were immersed into warm water and 
the experiment which inserts in the balloon catheter of Example 1 and the comparative example 1 
in the hard tube made from polyvinyl chloride which imitated and created the blood vessel was 
conducted. 

[0063] The result tried 10 times respectively is shown. 

[0064] 

[Table 1] 
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[0065] As shown in the above-mentioned table, this difference originates in the size, especially tip 
thickness at the tip of a balloon. Although the thickness difference near a tip is slight, when it is 
made to insert in by Example 1 and the comparative example 1 in the hard tube which imitated 
the curvature radius of 10 mm, and the blood vessel distorted strongly, in this example, the 
rigidity at the tip of a catheter becomes low on structural mechanics. 
[0066] Under the conditions to which transfer of the power pushed in with a soft catheter tube is 
restricted, it is thought according to this example 1 and the comparative example 1 that the 
difference arose in the ease of inserting in. In clinical [ actual ], since the blood vessel inside 
diameter is also ****(ed) remarkably, then, it is considered to work in favor of the insertion 
nature of a catheter that the balloon tip outer diameter by this example is also small. 
[0067]R| in the tube shown in example 2 drawing 10 1.125 mm, R d created the tube of Nylon 11 
of the size which 0.346 mm calls 1.017 mm in 0.325 mm and t =t ' and 0.4 mm and R =R ' say 
in t|. Using this tube, balloon membrane was fabricated like Example 1 and post forming both 

ends were cut. The outer diameter by the side of the tip part of a balloon, a center section, and a 
hand part and thickness were 1.13 mm (outer diameter)/0.27 mm (thick), 3.00 mm (outer 
diameter)/0.10 mm (thick), and 1.32 mm (outer diameter)/0.21 mm (thick) respectively. In this 
example, it is R,xt r t| 2 =2.9, it is 0.9(R s xt g -t s 2 )= 0.20897 - formula R,xt,-t | 2 >=0.9 (R s xt s -t s 2 ) ... 

****** is satisfied. This balloon membrane was connected to the catheter shown in Example 1, 
and insertion in the imitation blood vessel shown in Example 1 was tried 10 times. A result is 
shown in Table 2. 
[0068] 
[Table 2] 







mm-*? 


mmm i 


1 0 
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[0069]The tube of Nylon 11 as shown in Examples 3 and 4 and two or less comparative example 
was prepared, and balloon membrane was fabricated. The line elastic coefficients of used Nylon 
1 1 were about 4500 kg/cm. The tube of Examples 3 and 4 cut both ends mechanically, as 
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illustrated to drawing 10 . and it made them the predetermined outer diameter. 
[0070] After having put these tubes into the mold, carrying out heat pressing like Example 1 and 
fabricating a balloon, using the cutting machine, the tip part and the hand part were cut and it 
was considered as a predetermined outer diameter and thickness. Any balloon membrane of the 
thickness in 3.0 mm and the portion of those of the outer diameter of the balloon center section 
was 0.16 mm. 

[0071] The tube dimensions for fabricating the balloon membrane of Example 3, 0.325 mm and 
t 8 =t 8 are 0.374 mm and 1.073 mm and R d is [ R, / t, of 1.37 mm and R S =R S ' ] 0.53 mm in 
drawing 10. The outer diameter of the balloon center section of the balloon membrane after 
shaping is 3.0 mm, thickness is 0.16 mm, and they are 1.36 mm in outer diameter, and 0 23 mm 
in thickness in a tip part at the outer diameter of 1.20 mm, the thickness of 0.30 mm, and a hand 
part. In this example, it is R,xt r t, 2 =0.4544, It is 0.9(R s xt s -t s 2 )= 0.243, and is a formula. R,xt,- 
t, 2 >=0.9 (R s xt s -t s 2 ) ... (1) 

****** is satisfied. The tube dimensions for fabricating the balloon membrane of Example 4 
0.325 mm and t s = t s ' are 0.495 mm, and 1.31 mm and R d is [ R, / t, of 1.39 mm and R S =R S ' ] 
0.53 mm in drawing 10 . The outer diameter of the balloon center section of the balloon membrane 
after shaping is 3.0 mm, thickness is 0.16 mm, and they are 1.56 mm in outer diameter, and 0.33 
mm in thickness in a tip part at the outer diameter of 1.41 mm, the thickness of 0.40 mm, and a 
hand part. In this example, it is R,xt r t, 2 =0.4544 f It is 0.9(R s xt s -t s 2 )= 0.3636, and is a formula. 
R,xt r t, 2 >=0.9 (R s xt s -t s 2 ) ... (1) 
****** is satisfied. 

[0072]ln the comparative example 2, it is made the same in Example 4 except not cutting both 
ends after the heat pressing within a mold, The outer diameter of the balloon center section 
fabricated 3.0 mm, and thickness fabricated with the outer diameter of 1.71 mm, and a thickness 
of 0.40 mm balloon membrane by the outer diameter of 1.57 mm, the thickness of 0.48 mm, and 
a hand part by 0.16 mm and a tip part. 

[0073]ln this comparative example, it is R|Xt,-t, 2 =0.4544, It is 0.9(R s xt s -t s 2 )= 0.47088, and is a 
formula. R,xt r t, 2 >=0.9 (R s xt s -t s 2 ) ... (1) 

****** is not satisfied. These kinds of balloon membrane was connected to the catheter tube 
made from polyethylene like Example 1. 

[0074]The line elastic coefficient of the used polyethylene was about 1000kg/cm. The outer-tube 
tube which connected the inner-tube tube linked to a balloon tip part to the outer diameter of 0.6 
mm, the thing with a thickness of 0.08 mm, and the balloon hand end part was a with the outer 
diameter of 0.9 mm, and a thickness of 0.08 mm thing. Elastic polyurethane rubbers were used 
as adhesives. 

[0075]Next, it bent to 2.5 mm in inside diameter and the curvature radius of 10 mm which were 
immersed into warm water, and the experiment which inserts in the balloon catheter of these 
examples and a comparative example in the hard tube made from polyvinyl chloride which 
imitated and made the blood vessel was conducted. Respectively, the result tried 10 times is 
shown in Table 3. 
[0076] 
[Table 3] 
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[0077] As shown in Table 3, the difference large in the insertion characteristic was seen by the 
example and the comparative example. This difference originates in the size at the tip of a 
balloon, especially thickness. Although the thickness difference near a tip is only 0.08 mm, when 
it is made to insert in in an example and a comparative example in the hard tube which imitated 
the curvature radius of 10 mm, and the blood vessel distorted strongly, in this example the 
rigidity at the tip of a catheter is low. 

[0078]Under these conditions to which transfer of the power pushed in with a soft catheter tube 
is restricted, it is thought that the direction of Example 4 produced the difference in the ease of 
inserting in compared with the comparative example. It is based on the same reason that 
especially Example 3 was excellent. In clinical [ actual ], since the blood vessel inside diameter is 
also ****(ed) remarkably, it is then considered to work in favor of the insertion nature of a 
catheter that the balloon tip outer diameter by this example is also small. 
[0079]R, shown in drawing 10 by the method of letting a tube pass to Example 5 and the die 
heated compar ative example 3 1.125 mm, R S '=R S created the tube of Nylon 1 1 whose t, 0.325 
mm and t s =t s ' are 0.346 mm and 1.017 mm and R d is 0.4 mm. 

[0080]After carrying out heat pressure molding with a metallic mold like Example 1 using this 
tube, the tip part and the hand part were cut with the cutting machine, and balloon membrane 
was created. The outer diameter by the side of the tip part of balloon membrane, a center 
section, and a hand part and thickness were respectively set to 1.13 mm (outer diameter)/0.27 
mm (thick), 3.00 mm (outer diameter)/0.10 mm (thick), and 1.32 mm (outer diameter)/0.21 mm 
(thick). In this example, it is R,xt,-t | 2 =0.29, it is 0.9(R s xt s -t s 2 )= 0.209 - formula R,xt,-t, 2 >=0.9 

(R s xt s -t s 2 ) .» (D 

****** is satisfied. The catheter tube made from polyethylene shown in previous Examples 3 
and 4 was connected to this. 

[0081]The balloon membrane fabricated not reducing thickness of both ends as a comparative 
example (without it cuts) was similarly connected to said catheter tube made from polyethylene. 
An outer diameter and the thickness of the size of the tip part, the center section, and the hand 
part were 1.48 mm (outer diameter)/0.44 mm (thick), 3.00 mm (outer diameter)/0.10 mm 
(thick), and 1.64 mm (outer diameter )/0.37 mm (thick). 

[0082]ln a comparative example, it is R,xt r t| 2 =0.29, it is 0.9(R s xt s -t s 2 )= 0.412 - formula R,xt r 
t 2 >=0.9 (R s xt s -t s 2 ) - (D 

****** is not satisfied. Insertion in the imitation blood vessel which used these catheters in the 
example 3 grade was tried 10 times respectively. A result is shown in Table 4. 
[0083] 
[Table 4] 
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[0084]Only the diameter of the tip part of a with example 6 outer diameter of 0.6 mm and a 
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thickness of 0.08 mm tube was reduced by cutting etc., it was made into the outer diameter of 
0.52 mm, and the thickness of 0.04 mm (other portions the outer diameter of 0.6 mm, thickness 
of 0.08 mm), and the inner tube of the balloon catheter was fabricated. 
[0085] Apart from this, R, shown in drawing 10 like Example 4 1.39 mm, R S =R S ' formed the tube 
whose t, 0.325 mm and t s =t s ' are 0.495 mm and 1.31 mm and R d is 0.53 mm by cutting. After 
carrying out heat pressure molding of this tube within a metallic mold, cut it and The tip part of 
balloon membrane, The size of the center section and the hand part fabricated 1.37 mm (outer 
diameter)/0.43 mm (thick), 3.00 mm (outer diameter)/0.16 mm (thick), and 1.56 mm (outer 
diameter)/0.33 mm (thick) of balloon membrane. 

[0086] This balloon membrane was connected to the inner tube (tube with which the tip part of 
the inner tube became thin) and outer tube (it is the same as Example 1) of said balloon catheter 
the catheter was assembled like Example 1, and it examined by the same method as Example 1 
A result is shown in Table 5. 
[0087] 
[Table 5] 











9 


i 



[0088]ln this example, the tip outer diameter of the balloon is thin 0.04 mm (about 3%) by having 
reduced the diameter of an inner-tube tube compared with Example 4. It is expected that this will 
have good insertion nature at the time of application in the blood vessel which ****(ed) in clinical 
[actual ]. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages csusod by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is an outline sectional view of the balloon catheter concerning one example 
of this invention. 

[Drawing 2]Drawing 2 is a sectional view of balloon membrane used for the balloon catheter 
shown in drawing 1 . 

[Drawing 3] Drawing 3 (A) and (B) is a perspective view showing the parison for manufacturing 
the balloon membrane shown in drawing 1 . 

[Drawing 4] Drawing 4 is a schematic diagram showing the directions for the balloon catheter 
shown in drawing 1 . 

[Drawing 5]Drawing 5 (A) - (C) is an important section sectional view showing the directions for 
the balloon catheter shown in drawing 1 . 

[Drawing 6] Drawing 6 is a sectional view of the parison for manufacturing the balloon membrane 
of the balloon catheter concerning other examples of this invention. 
[Drawing 7]Drawine 7 is an outline sectional view of the balloon catheter concerning other 
examples of this invention. 

[Drawing 83Drawine 8 (A) and (B) is the important section perspective view and sectional view 
of a tip part of an inner tube which are shown in drawing 7 . 

[Drawing 9lDrawing 9 is a sectional view of balloon membrane used for the balloon catheter 
concerning a conventional example. 

[Drawing 103 Drawing 10 is a perspective view showing the size of the parison for manufacturing 
the balloon membrane of the balloon catheter concerning the example and comparative example 
of this invention. 
[Description of Notations] 
2 2A - Balloon catheter 

4 4A - Balloon membrane 

5 5b - Base end 

6 - Catheter tube 

7 7b - Tip part 

8 - Tee 

10 1 0A - Inner tube 
12 - The 2nd lumen 
14 - The 1st lumen 
20 - Open end 

22 - Balloon membrane center section 
24, 26 - Taper part 
32 - Guide catheter 
34 - Main artery 



http://ww4jpdianpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 11/7/2008 



JP,08-03 86 1 8, A [DESCRIPTION OF DRAWINGS] Page 2 0 f 2 

36 - Narrow segment 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the uso of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 21 




[Drawing 1] 
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[Drawing 5] 
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[Drawing 81 
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[Drawing 91 
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[Translation done.] 
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[0 0 0 9]f^T, ^->««t»*»OK*tt. »J£ [0 0 12] 

»ttKj?t*i;Tftssn. /w->gti o o©5te)8$ «, jm?& g©#Hrtfci*A3ft"aMM-* ^ tict 

fc„ ei£»fflA'^->*x—r;i/T*^T, flWBWttO/tJU 

[0 0 10] ft*. #M¥4 - 1 7 6 4 7 3^*{C ->K©3fe**©^ff*J;^f *«B5©nff*, ^tli?n 

tt, /W->Hl 0 0©t— AfiGl 0 8, 110©JSJ¥ 20 R, feitfR, tU ttE«#©/W- >«©£««* 

gwr> 7u-fmmz, /vv->mm^ &zf*$m<Dm»*. -en-em. %&tftt thtz® 

WKKIMniU f-/t«10 8, 110©lg|JP£»< Z.tHbR, . R. , t, *±tfti ©MfiW, T 

■T5fi«*»S!wUT*4. L*l/ftat&. 7u-m&k IS (1) aSSHJii-*. 

Ktt, y~/t« 1 0 8,11 0©BW«fte4i;s-a:5 [0013] 

St*B#JniI-r5itJ4#1!ft:HllT**. fet* [ft 2] 

Ri Xti -ti 2 ^0. 9X (R, xt. -t, 2 ) (1) 

jfi^fttt, PMT©!$/i»LT, **«T©RWa* 0, ;tJl/->«©*««©W»ft*<'r5*tt«»*4. 

»ir^a-^tt©^uv>*ipirr*njBt. £©AU [0 0 17] *588©»2©ftj^»fflnji,->;frx-- 

y>£ya-$^U ftg#A£(^tf©AjP->|&* 50 f;K4> ifrt&<!:©ft®ftK»A£ttTfl£3S-r5 z.t\z 

-€-©wsifcffli-r*ng*»^a^«tt©*«a5 .to, fcBrtsm*itsr*rt;i/->K2:, ^©avu- 

*«k«s*«t&^t5/tjp->iis»ri6i-«xsts >K©*»Kifej|3j»fi»sn, 3«;tju->«©rt«t 

[0 0 14] ra*«T©RJ*fc#LT«fr**T©WWt Ul/T»**f-fAf t, ite*«fcBI UT 

J|t^f-a-ytt©^ijy>**p#r4fc»©*tttbT <6D, ■€-©jfeJMS©^Ht:WIB/t;i/->R©5fe«[»*J» 

tt. /xuy>©^a-riHMtK, <fc5FfiiCJ%-rtJP©^ ttan, WC;^->»te«t^*7 i -x;i^©rt«&* 

uv >©*«»*, »wni-r**a*»**. *wan: *ifljt@t;, i^jv-^tffcjfcUTfcsiW:*** 

\zm**mt, /vjyytDnmm&wmaxfc&vwm ymnmmmmznzmammwmw, mv 

fc#T?#4££:a>5ff3:U». [0 0 18] rtff©ifeiM5©^g©*S/jNS<«g-J"« 

[0 0 15] M*«T©(iJPlC»LTf*8l5T© £&©^&<b LTt^ rt«f©^»i5&JP«5LO'0^y 

R»*»j?^5 i 3.-^tt©y'?uv>&qMrr*fc»©-€-0 'ftitm «ittjpx^cto«j»x-r^^^^ffl 

<^g^Atv^2 AU y ^ftSSWS^ft****. $n<5. 

[0016] *38WK***iffl#Bat«fflA;ir->* [0 0 19] #Ktt«ffl;'c;i'->*T~f-;utt. «SW 

x—r^^Sjtf -5fc*©giJ©^<i:LTtt. W^IrJJ^ (PTCA) fcff*KfflV>6n-6. 

-famosvivyz^u-i&MVT/vv-ymzf&Mh so [0020] 



5 

±jE (l) j$**Uei"S«fc3fc, A*;i/->SS 
T 5 Z. t fc«k 15 , Mr- >Rif>*«T?CD/ >R©» 

[oo2i] n)v->m<D^mm<Dm»am<fs.ti\t, 

[0 0 2 2] *58Wfc«4jB2©#B163Wl/t;i^->* 
t— T^Ttt, ft£©fc*aW>fl.g©*ft/.h;£<lBgl, 

■MH/tfciHtfrS. A'JI.->*t— T^©5fe«aB© 
^««»*6fc^S<«:*. Pte©£WB#tfi¥l* 

m<D;VV->ijf—^)VH\t, sk'SizMbXM^brcm 

•Y-tfctBo raff tff ujt»5 c 

[0 0 2 3] 

0 1 ks-t *%mm\z%z>n)i-yj]7— ; T)V2 «, fc 
t*««ftWS»IR»ri6« (ptc A) , rajg^Ojfii'g 
©ttBffi. ±«K*©i£lSIS. ffjfe*KWfi&£©£j!6 

[0 0 2 4] *H*W©ffiBffl;t^->*7 t -r;P2 

[0 0 2 5] £©AW->K4©jfc«*7tt. fiflO 
©jfe*«n«K»il«UTft.5. A';i/->H4<t|*ltl 0 

t©«tt*«k^;t;p->K4 t*x—r;Mlf6 t©SBtt 
tt, J»««*fcl4««tt£©«^^ftTff©ri*. 

2JU-^>1 2«LT»5„ |*rtPl 0«> AVP-> 
K4. *x-f-;H?6*«ktf»tt«8©rta5*«PW»« 



(4) f$M¥8-38 6 1 8 

6 

*f-fJH6ii*ifiot(oro;, %ii)V-*>i4 

#^$l/T*5. m i ^ > 1 4ICtt, ft&ffi8\Z]& 

[0 0 2 6] &§6#-bl 6£SLT$gi;i/-^>l 4 
**. &£*tfiWifcT^ttfia^8Sii©5 0/5 0 

io %^z><D\t. A'ji/- 2 ©ftffl^d, 

^TSfcJ6Tab^>. /W-->R4§1&SST&8&©£E# 
SSfcOffifctt, #KM£n&^, !8*ffiT3~12 

[0027] »R«8fctt. ***-m 6 tmm 

\Z, ftflF 1 0 ©«^fc»oT35f-f H#- M 8 
T&£„ Zffltf-f F#-M 8#, f*3tl OrttC^L 

t***2^-^>i 2rticiar*j:9ic, fit io 

a? ;Mse i#tt«8i©tttt*.tz;i*ri? i ot^Kffist 
©»«», ««fr*fctt»#af©^H!fc«tf3fTt)n 

[0 0 2 8] *x— r;M?6»J. ft58*©Rj«ttS# 
>, x^l^-^nei/ 

x*#S£#, *'Jififtt*r:;i/ (PVC) , ^llif 
fcT^*fi^#, *U*l^>. #U75 
H, #'J75 Hx^Xhv-, #LK5 H. #IK5F 

ff^L<tt, ^UX^VX J]?'J75H, #>H5 

HT«i*an«. *r-r;^6©^gtt> 

»*UT"bAV». *BUV-^>1 4©«Bl(ffffi*^< 

•r^fc^T*^. /x;k->R4», miftnfeB&vit 

^©jM^^fllffi-r^fcfeTab^. 
40 [0 0 2 9] *t— x;i^f6©^g», AVW->K4i: 

<Dmmffl.i&m~c\t. o. 6~i. om»e«!Wffsu<. 

^R«8fl|T?B. 0. 8-1. 2mSX#8F±U>. * 

x-x;v«6©sii?tt, o. o5~o. i5mmxtm 

$LK rt*10tt, t A x-t-;i^ 6 1 
50 5-1. 0 0h, $f£L<[i0. 2 5-0. 6 0 0111?$. 



(5) 



8-38618 



8 



5. £©f¥ffl 0<D$imt> 0. 0 5~0. 1 5mm#ty? 

fclRjesn&t^ fct&tfl 2 0-15 0mm, *ff*t 
< )t 1 3 0 - 1 4 OmmglgT&.So |*gflf 1 0 ©5fc*$$K 
tt, MPS2 OrtWLT&S. Z1©MP#I2 O^Sfl 

wi o©^2;i/-^>i 2rt^jfaLfc^-r H^-r-^ 

[0 0 3 0] A*JV->K4 ftlC&frT-Sftt 1 OOD^H 

*x-xJl/2 0fitffli^ox<iaaTT?, A*;i/->K4© 
[0 0 3 1] #ig«8«, &iAtt#U*-#*-K 

UV-h-^5 1 I/>-X?l/ <h* ©K nJStt 

tt, HI. 2fC^T«k5fC, <*;Srl*|fc9-&flgR 
g&2 2i:, *©W««lC|Wt6n. /W->K«fft«2 

5 i/t^->K*ft*2 2 itt, flfeWfefrlRlfc 
R*fc«gLTi&*T--/'t«2 4, 2 6fc«kD*tt»K 

[0 0 3 2] A*JW->R4©A*;i/->B|(f*ffi2 2T© 
Mti tt, ftfcfgfcSnfcl^*, 15~2 0 0um, * 
Ri X ti - ti SO. 9X (R, 

* © ^ n -f&M-C/Vl- n« z * a> & , & 

»©H3K^Sn5±5fcTfi (2) iC©M#iC*o * 



T?"bHK §^P#©A^|/->li4©AVl/->J$ c l> 
*gB2 2T©fl-gRi tt, Ji«©^g*t*©H : PC«fco 
TftSSn, 1. 5-4. 0wB««tj?SLK £©A* 
;|/->M4©A;|/->|R^a|52 2©«*|^gSLtt, 

tisesn&w is-sob, jffSL<u2o~4 

0mmT&£o ^3St5M©/^->«4tt, 0 1 \Z^t 

J^6©^gct^KTt^oT^-5„ 
[0 0 3 3] A*^->R4£*JdcT**!rjro, 

»tr-;w*a^#. tfusMfctrx^ (pvo . miM 

FX^XhY-, v"j3->=fA, *«WA&£at«ffl 

[0 0 3 4] H2fc^T«fc5C, AVP- 

>il4©jfeJi*7©^«*«tWifc«2 2©^Vg&, * 
n^*nR> fcitfR, tU ;x;k->K4©^«H87* 

«tw*«2 2©iw*, -tn-ent, *«ti;ti it 
^ne>R, , Ri, t, *«tr;t] ©p$ 

ifi. TIB (1) 55S*»Ji-r*«fc3tKgUT*«. TIB 

(i) 3;m&?z>&o\z/vi->mMmz>tzsb<D 

[0 0 3 5] 
[«3] 



) 



(1) 



Ri X ti - ti 2 =R, X t, 
±12 (2) j$©*(*tt, &£*.tfH2fc*Vvr, AVh- 
>K4©*&$2 2T©II«»rH©ffi8[ (5$2©£>22) 
*t. A';i/->«4©3fe««57T©BI«Wfiii©sa (32 

»sns©T, ±e (2) swrtoao. 

[0 0 3 7] «*1-a«k5&llft*«ffl* 
Ri X ti - ti 2 SO. 9X (R, 
H2 t*m;V->il4©|Bfi*i6K:t)^TKW 
T*. ST, 0 3 (A) K3SfJ:5K, WW3J:10M£ 
Ro ^W^[S]T^-fj;?i-^©A ij V > 4 a fcipfll 
•T*. A°U V>4 a©ft&Ro tt, #(cKS2n^V> 
0. 2-2. 0mm, ff*L<«0. 5-1. 5hiidT 



x t, - t. 

[0 0 3 6] 
tt4] 

-t. 2 (2) 

e> ±IS (1) iC*il£-rsJ:5t, A\)W->«4©£ 
^-»R4ffl3Ej|«5©«*t, ' KMUTfe, TIB 

(3) rt*nar*j:9fc, j»<*»-e#*. 

[0 0 3 8] 
[*5] 

x t, ' - t. ' 2 ) (3) 

0. 2-0. 9mm, ff*L/<fJ0. 3-0. 7mmT 
A'JV>4a©fi$Lo tt, #}C©^$n^V> 
1 0 - 5 0 0 mm, U < (4 2 0 - 3 0 0 mmTab 

-5. 



50 



(6) #ffl¥8 - 3 8 6 1 8 

9 10 

[0 0 3 9] mz, 03 (B) t*1-J;5fc, A'jy> 4ifltH OftStlfcttlgT, A*;l,->*x-x^2^ 0 

4 a ©WSgB 5 a, 7 a £»{*afltn:T£o »WJPI(D^ 4 fc^T^ V1Jt—t-)V2 2J*]t;;fiT, -tbt, AMU 

fttbTtt, /^jy>4a©W«fl55a. 7aS»L 2 ©A\UV->8|4 £, 04 fc«f«k 5 

Trt»^fcai-*ftt, AUy>4 a®HWffi5 a, fc. &^S5 3 6©^mfSTMb&tf. H* 

v^cticfc?). A'jy>4ao» *fcb&K ;iv-;*>i 2fti;:j!H F7-f-r£*fabfcA , ;i'->#T 

SJMinxtt, ffl^lTSStfti:, «£K/t'jy> — r;iV£, H4fcjR1-#<f H*x— f;i^©liffi < fcDff A 

©W«l«*S»WJlOXl-5J:t*tT*5Ct*6ffSb bT, /tJ[V->R4 %<YV^^4 

[0 0 4 0] 8A;&QXft©PiiWK5 a, 7 a©flgtt. fc«fcK 

0. 2-1. 6mm, #Sb<«0. 4~1. 2mmT& [0 0 4 5] ^©&. 05 (A) fcjjlT <£ 5 fc, A*JI/- 

0-4 0 0%, ffUKttl 0 0-3 0 0 5KT*D, ft «7**W P7-f*4 2fc»oT. »W»3 6MfcilU 

#«ttt0. 0 5-0. 4 0u, m<H0. 1- ail. *CDKfc, *j(fl|«|Ttt. /t*->gl4 0jfei|« 

0. 3mmTfeS« S£, *fcftIX;in4PiIl»5 a, 7 7 0BW#t*H££j&»S, ■t©#gtft/h3 <, tf-fpy 

a©fi3$6HLi tt, 1-1 0 0mm, ffSb<{22~5 ■f , f4 2 t«V«3 6 tOMKlj&t/hSU*^, U^Rspi 

OmmT**. ffll, &5vm«l,>Sfc$?gB&£Tfc, 0 5 (B) , (C) 

y>£, ^n-jsjc»ffl^S!rtt:8»u a*l/ft*«e, 20 aetata. r\^>i37--T)V2*WM&3 6ft 

^UV>4a©rt«KC£E*a#**V»ttffi**#:*« fcff ba»S*HC»3=-r*R*tt, 04 fc^fjtf-f F# 

b, :/D-ri5J§J£frK H2K*-r«fc5ft»tt©/t^- f— x;P3 2©5fe«fi!|ftJfgP4 4*tjj 1 §3 4©|< g g|-^ 

>«4*JBj£T5. *C. HlK*-«at«©;t;i.-> ST*££fc«fcD5t>N&©T?. H©K*iil»^aFHC tifi 

*r-rJV2*ffl^T. PTCAj&«efr33Efffifc'DVJ ff*bK *IH«rPtt, £©E*#/j\a<&S. 

TK9Tr*. [0 0 4 6] 05 (C) fcjSl\fc5fc, A^-> 

[0 0 4 2] ST, ;t*->*^-^2rt©ffiftftT K4©fttfcXf«Hi8*&£T*jEb&)&*5. »^gg 

£3|gD|5fc£T5o i^XT, »ft«8©*-f Ptf-M 3 6©«f>**fc;t < «^->R4*iEitK(iaa*«. ^© 

8*>6ftflfl 0W©»2;P-^>1 2fc4»ftB*af tttT/W->gU**&STZifcJ:0, JiltS 4© 

©*&£An, S52jiv-^>i2fi©$afttift-r<5. nmta 6*iRH r , mmmmszttf-nzz. & 

*&. ^K«8©ita#-hKtt, S"«j>5?ai»©ftii 50 a*jiv->r4 0 1 icsintsi^- 

7L\$3<ym$m ts.z<»mfa*\n. mzmztf&Az \zmmue.o®.fo*&x~?z> zt\z^n^. 

*smu f5i;iv-^>i4*«ttf;t^->ii4rt©^ [0047] £©vsi$mtt, #fciR£3n&na», & 

[0 0 4 3] n)V->fly—7-)]/2^mB.mn\zWX 4*6«l((:**ViT; , ?A^->jHftJR||a* t itsstifc 

■rsfctt, st. •t/i'?>*Ms&2fcj:t>, %^ffi3 6©^ig©jtiflE«a[iSTs. a;p->K4© 

tf-f H*x- f-frMIH P7-f* (HiRtfT) *, ^© fl£3fite, a#tt. nHKVffS 6 J3MbT-0T*5 

ft«*»fct^.tfiC?«©iS<*Ta<J:'5fc#AT*. * *», «WB3 6©*frfc«toTtt, ffiftlUTfeSK 

©«. ^f-T F^x-TMI/ffltf-f F7-f^fc»oT, 04 [0 0 4 8] jfcfc, *5E9i©<a©Sllt«IC'3^TRWT 
tejRTtf-f F*7— TJIV3 2£, SbtMifiL^3 4|*1(C#A 40 5. 

b, ^©ft«£«^g& 3 6 t*f*i£>« 3 8 ©SWA %2%jW 

□ 4 otfig^-s^o swssei*. tztz.\i& *mmm\i> ®2\z7K?;vi->m4<D*<Dm<DW&ij 

[0044] mz, %-i \*%f—7-)imiH Fy-r-f © mmmtmmr^or, *owm*£i&tz>. 

n , ^n=t 0 fc«tvtjh>Af-fjH5U [0049] 0 6 ic^tj; 5 c, as 1 a 

-f Ftf'f'f 4 2&#-f F#x-7^3 2fc»oTjfA U y > 2 8 ©>Cft(WW(lC, JS2 /VJ y > 3 0 *g» 

b, ^©5fea^*^gg3 6SaaT^.feBST^biA l, iin6ft»»*fcM3IMBr-r*CtlcJ:D, WSSBI5 

tr. ^©^, 04(C^T^Fy^ir4 2©S«&, 0 *»»gatlfc^U V>4 b*JptT5. AUy>4b 

KC*TA*;iv->*T-x;i/2©MPjffi2 OCUba 14, iKStbT, 03 (B) fcjRfrt'J y >4 a t^- 
ftti 0©^2;iv-^>i 2rttab, a;v->K 50 -tffiftWT*. 
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[0050] *©£», %\m&wtwmzLx, 02 

lC<kD> -€-n5©»SUPX*fT5. £©± J; 

[0 0 5 1] ^©ffi©fiffi*5,fctX«ji(i» _h!B3glgJ& 

wtnmx&z. 

->H4a, ftt 1 0 a *<ktf;in ?>©&«$©&£•« 

a-rsastjttt, h-«f*h&#u 

-r*. Sfc, AVi/->jS4A:fc<fc£Wti oa©wr*; 

[0052] ^mmm<D;vi-yi37—f-)V2An\t. 

/vv->m4A\t, m\zm>vv->mtmmz, * 

0jfc*l« 7 b 5 b*». _hlB (1) 5«5<fca: 

(2) s*»fi-r*«fc5c. mmzits<TB<mtz> 

-f>hT?ttfcV>fflT, A^->K4A«Dft*W7b*J: 
[0 0 5 3] $IWJT(i, 0 8 (A) , (B) fcjRI" 

«fc3fc, rtf 1 0 A©^*gp7 ocom ^©ffi©g|5 
# (0 7i'^t-A*;v-»i4A©**gB{'fi[e-rsw« : 

10A) ©ftgfcJtttl/T. ^S<«SLT*5. ft* 
1 OAOftgtt, #^F7-f*>WW4n*i:£*&, 
*#flKlfr-£T»4£irt«#*U». -tOfc©, ft* 
1 OA©5fc«gB7 0T11 *©0MM». ffi©aB#J: 0 "b 

[0 0 5 4] At 1 0A©«i. ME»l9dtM©« 
GtmfflZ, ifci*.«0. 15~1. 0 0mm,$f*L< 
ttO. 2 5~0. 6 0mmT*S„ *&, 5fcJW7OE/01> 
©^ 1 0 A©^]ff[S. 0. 0 5~0. 1 5mmT$)D, 

itsB«7 o?©wj?tt, '©^*gP7 Qtmofomzn 

LT. 3 0~7 0X*«ff*l<, ftftWtll. 0. 05 
~0. 1 0ibb5W*1/K 

[0 0 5 5] ftt 1 0AK*W5*g*nfcft««7 0 
©fi$L 2 H, ISlfcw?7W->g|4A©5teSMB7b 

t©ssiRi5fcffis-r«fis. -tn«t d t>fin 

KT*5Ct!WSL<. JWWSfctt. 2~2 0mm# 
#$U>. ft*l 0A©£jg$7 OS, fi&HTSfc©© 



(7) #M¥8 - 3 8 6 1 8 

J* 

[0056] *nteM\zmwi->tiT-^)i2 at 

«, fl*l 0A©$fc«ffi7 0©ftg©*feh3<|gftl, 
TifcO, ■?-©a5^ICA , JP->K4A©5feJ|ffl57b*igt 
*fctt«m«UT**Jlt3&»6, /W->t)f—T)l2 
A©ftJ»«©*«tfVhS<&*. (*j§10A©5fc 

*«7 0«»*WKa:D, ■€-©*»©*fttt*^±-rs. 

■€■©<§*, *HJfi^©A;i/->*r-x;i/2ATtt, Jftt 

jo wztivxmvftmfo &z>wzmvtzmmx 

fcoTfc, A';i/->*x-x;P2A©5feffl^$i:tttSf 

[0057] mLtcmmm\zm%.z 
ns &©-?&&<, *f8w©ftHftTa*tafe3g-r*c 

6A^->#x-5\^£PTCAM?£W>5#&£ 

«. «j?«ft£!i«»ri6snfcjfct»4v>tt-€-©ffl©#B 

[0 0 5 8] *56Wft. 3&fca#WfcKWr<& 

a*. *%wu, z\n^mmm\zm^nt£^o 
[0059] «mhtti-^u>i KDmw&mmi 5 

0 0 kg/cm T*ofc„ 01 0fc*-rj:5tPI*ffiffl»tt 
WBUUISfrK Ri *U. 1 2 5mm, R,=R, ' # 
1 . 0 7 2 mm, R d WO. 3 2 5 mm, t . ' = t , ifi 
0. 3 7 4mm, ti WO. 4mm, La#4 0mm, Lbifl 
30 3 0mm, L c ifl2 0mm©^S©A;l/->^il©5 1 3-- 

[0 0 6 0] C©^i-^ftS!fcXn. 18 4"C. 7kg 

fco «m«©/W->K (HdtMD fit. **SE©^g 

#3 mm, AJP#0. ImmTfeD, 5fe*ffi©^g*» 1 . 2 
mm, ftff*»0. 3 Ontltloft, *&, ^7cg|5©^tj* 
tt, 3 6mm» WJ?0. 2 3nBT*ofc. ft 

*, Srtr©»l»»£E«fcMi(H»*«]ilUftV»BWttI» 

40 mtHmzbxf8,Mm<»jvv->m otimi) ©^ts 

tt. jfe«l«©^!i«l. 4 2 mm, ftff*«0. 4 2 mm, ^ 
7C«©fl«S**l. 6 0 mm, rt*3&»0. 3 5mmT*o/c, 

[0061] z.<D2mm(D/vv->m mmmitm 

Ml) £, *n-fn#Ux^l/>»©^ta:rtt*»6S: 

©**tt«*J4«l 0 0 0 kg/cm T&ofc. 
OifeJWBSftilEUfcrtt^a-^tt. ^@0. 6mm, ft 

iPO. 0 8m©t>©T*D, ^Tcwasaan/fc^tf- 

a-^li^gO. 9mm, WJ*0. 0 SmmOfeWT^o 
50 fc. tHHMibTtt. *tt#U9W^>^A*!V>fc. 



(8) 
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fc*> *HifiWC*V»Ttt, Ri xt, -t. 2 =0. 
29T&D, 0. 9 (R, Xt, -t, 2 ) -0. 24* 

£ Ri Xt, -ti 2 SO. 9 (R, X t. - t. 2 ) . . . 

[0 0 6 2] tt«WlT?tt, Ri xt, - ti 2 

= 0. 29T&I3, 0. 9 (R. Xt, - t, 2 ) = 
0. 3 7 8T&I3, ±B (1) £**&l/TV>&V>. & 
K> fi**Ca»Lfc|*gg2. 5mm, ft$¥&l OmlC 

[o o 6 3] i oEia*fcisfta*-r. 

[0 0 6 4] 



#l«¥8-3 8 6 1 8 
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(1) 



[*1] 





jpatfc 




CiSilJiixw) 


8 


2 










3 


7 


JtWWl 







a? 

[0 0 6 5] ±MW>Z7&rla<* c©3itt, /w->* 
*©m »t jfeWWJPCfiH-r-B. £MM l tJt«« 
l fcTtt, 5fe*#iE-e©WJ?HJ*bf*T?*5*«, ft* 
¥gl OnBtaKSftbfcJillfSglUfcaR^a-yrt 

5$ Ri X ti - ti 2 SO. 9 (R, 
©£#£Si£LTV>3. CO/M- 1 fc* 

©#A£ 1 0 @tt*fc. 2 fcjKf. 

[0 0 6 8] 



[0 0 6 6] USS^H*^— rJkfa-^Ci^Tifl 

sn*. 

[0 0 6 7] 39|fl2 
13 1 0 fcjftf^a-r/fcJ&ViT. Ri #1. 12 5mm, 
Ra W0. 3 2 5mm, t > =t, 'W0. 3 4 6mm, t 
] W0. 4mm, R, = R, ' Wl. 0 17mm, t^5~t 

^7cgGflJ©ftg, R*ttfc*. 1. 1 3 mm (ft© / 
0. 2 7mm (AJ9Q > 3. 0 0mm (ft® /0. 1 0mm 
mm , 1. 3 2mm (ft© /0. 2 1mm T 
*lliSHfc*^TJ4. Ri xt. - ti 2 = 
2. 9T*t), 0. 9 (R, X t. - t, 2 ) =0. 2 
0 8 9 7T&0. 



30 



K2] 









nmm 2 


1 0 


0 



[0 0 6 9] ^£#13, 4%tfttt£ffll2 

&Tfcwt\fc3JW"fn>l lOfa-^ULT, 

/W->Kftrt*l/&. JHV>fc:M'D>l i©«8#tt# 
mm 4 5 0 0 kg/cm T&ofe. HJIW3Rr;4©5 1 a 
-7tt, HI 0fc«SUfc«fc3KH«ft«««fc«BiJb 
T, iffit©ftgiL&. 40 

[0070] ^nsro^a-^^iitcAn, sawit* 

ifc Ri X ti - ti 2 SO. 9 (R, 

©&#£iiJ£LT^5. *BWI4©;W->II**»1- 

SfcftO^a-^TfStt. HIOIC^T, Ri #1. 
3 9 mm, R, = R, ' W 1 . 3 1 mm. Rd # 0 . 3 2 5 
mm, t , = t. ' W0. 4 9 5mm, ti W0. 5 3mm 
«»a©;tJk->p©;t^-->+*«©ftgtt-A- 



x t. - t. 2 ) . . . (1) 

^Tn©n^->Kt>, /w->**i5©ft 

g»3. 0mm, *®Wfl-T©WJPrao. 1 6mmT&o 

[0071] %mm3<D;vv->m&fitMTzttib<D? 

a-^fctt, HlOfcfcHT. Ri #1. 3 7mm, R 
, = R, ' Wl. 0 7 3mm, Ra j&*0. 3 2 5mm, t , 
= t, * W0. 3 7 4mm, ti W0. 5 3mm7?$>5,, 
»ft©/f;U->R©;t;W->**«©ftgtt 3 . 0 mm, 
WJltteO. 16mm-C. 3fe*«Tttft&l. 2 0 mm, Mff 
0. 3 0mm. ^7C«T?ttftgl. 3 6mm, Sjff 0 . 2 3 
mmT&S, *?ttMfc)3fr>-rtt. Ri xt. - 1, 2 = 
0. 4 5 44T2&D, 0. 9 (R, Xt, -t. 2 ) = 
0. 2 4 3T&0. 
X t, - t, 2 ) . . . (1) 
TV 3. 0 mm, AffttO. 1 6mmT, fcSWKTttftgl. 
1mm, WJPO. 4 0mm, ^TcfilWiftgl. 5 6mm, 
JP0. 3 3mmTS£. *3*lMIK*V»Ttt, R. xt. 
-t. 2 =0. 4 544T&D, 0. 9 (R, Xt, - 
t, 2 ) =0. 3 6 3 6T&D, 



4 



Ri X t, - ti 2 SO. 9 (R, X t, - t, 2 ) 



(1) 



©*fr£il|JELTV>5. 
[0 0 7 2] Jfc««2Ttt. *ffi0H4IC*3V>T, SWT 



50 



©a*HBEE«CH**«aL&V»fitftttra«KUT, A* 
;V->**8B©ft©Jt3. 0mm, «JW»0. 1 6 mm, £ 



(9) 



8-38618 
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J8STtt#gl. 5 7mm. RJPO. 4 8 mm, #7G*Ttt 
fl-gl. 7 1mm, WffO. 4 Omm©AMI/->$£^L 
&. 

S Ri xt, - t, ! ^0. 9 
©*#£iU£l/T^&K CttS©«£©/t;k->IH£ 
t|B|«tl/TJi?'JX5 1 W>**7 1 — r;^a- 

[0074] «^&#ux^i/>o«jwt«fc»aaBi o 

0 0 kg/cm /W-^jfcWSKSWL&rt*? 
i-^tt, fl-gO. 6mm. (*JJ¥0. 0 8mm©t>©. A'JP 
->?7C»«fc««||tfc^9 1 a-^inS0. 9 mm, 
WffO. 0 8ni©fc©-C*ofc. m^MtLX\t, 

[0 0 7 5] fcK*t-«»b£ftg2. 5mm, 

[0 0 7 6] 
[S3] 



16 









SJS0J3 


l 0 


0 




8 


2 




2 


8 



[0 0 7 7] $ 3 fc*f«fc 5 1. Hlt«!tifc««t'C 

14, #AWtit*«a*««Ji6n&. cojia, /w- 
>5fc«©m 8 KisfffcigH-rs. nmmtitm*? 

14, ft«ftiE"C©Wff3Sttt)"f3S»0. 0 8«T*5**, 

S Ri X 1 1 — 1 1 2 SO. 9 (R. 

[0 0 8 1] *&, tt««iUTII*OrtJP**l6*a 

«, >i>jfc«Rtf*5ai©-»fjsM:, m man. 4 8* 

* Ri X t, - ti 2 SO. 9 (R, 

a^Tffl^&BftMS^ojf Asa* i 0Htt*fc. n 

[0 0 8 3] 
[«4] 



* [0 0 7 3] #Jtt£W;:£V>Ttt. Ri xt, -t. 2 
= 0. 4 544T&9. 0. 9 (R, X t. - t, 2 ) 
* =0.4 7 0 8 8T&9, 
(R, X t, - t. 2 ) . . . (1) 

[0 0 7 8] mS^V^x-T^a-^CktjTift 

n<5. JMMI3*iWKfcnTV>&©tt, 

5. &£, ftlB©B!l*t:*v»Ttt. toWftgfcllXiffc 

->ft«ftg#/h£ t fc*r-r^©#attt*f(J 

[0 0 7 9] gfltfl B lggtt jjfcflj 

] #1. 12 5mm, R, ' =R, 0 1 7mm, Rd 

ifiO. 3 2 5mm, t , = t, ' ifiO. 3 4 6mm, ti ]jS 
20 0. 4mm©^P>l l©^i-^^Lfc. 

[0 0 8 0] CO^a-^Sflj^T, %MMl tmm\Z 

«, ^7G$ffi©fl-g, f*DPI4£*, 1. 13 mm 

(fl-g) /0. 2 7mm (ftJP) , 3. 0 0mm (fl-g) / 
0. 1 0mm (Jtjff) , 1. 3 2 mm (ftg) /0. 2 1mm 
(WW) tftofc. *£lfi«fc:&nm Ri xt> - 
ti 2 =0. 2 9T&9, 0. 9 (R, Xt, - 
t, 2 ) =0. 2 0 9T&9, 



x t, 



t. 2 ) 



★mm (ftft) /0. 



. . (1) 
4 4 mm (ftj?) 



3. 0 0mm (fl-g) 



1. 6 4mm (fl-g) /0. 3 7 



40 











1 0 


0 


Jt«W3 


3 


7 



[0 0 84] 

ftgO. 6 mm, 0 SmO^jl-^O^JW©* 50 



/o. i omm mm) 

mm (AJP) T*-Dfco 
[0 0 8 2] JttfcflfcfcHTtt. R. Xti - ti 2 = 
0. 29T&0, 0. 9 (R, xt. -t, 2 ) =0. 
4 1 2T?*D, 

X ts - t. 2 ) . . . (1) 

t, «BlllIX*TlBgL. ftgO. 5 2mm, RffO. 0 
4mm£L ({-©ttQffftTttftft 0 . 6mm, WffO. 0 
8mm) , rt)l->fl7—f-)lOfa l g*l$.mLtCc 

[0 0 8 5] zntmnz. mmmitmmiziT, m 

1 0 t^TRi #1. 3 9mm, R,=R S ' #1. 3 lm 
m, Ra W0. 3 2 5mm. t , =t. ' W0. 4 9 5m 
m, ti W0. 5 3m©?:L-:/£10M2PXfcJ;Dffj$ 

VTc. £©?a-:/£, &®\tremmMEEtftMbit&, 

©Tfj£#, 1. 3 7mm (ftg) /0. 4 3mm (RJJQ , 
3. 0 0mm (ftg) /0. 1 6mm , 1. 5 6mm 
0HB /0. 3 3mm 0*9) ©A*^->MS^L 



(10) 
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ft. 

[0 0 8 6] Z.<r»V)r->m*. mfffiA'^->*x-x 

tt. is*sg5c^-r. 

[0 0 8 7] 
[*5] 





*SLfc 






9 


i 



10 



[0 0 8 8] *nnM~e\$\H'g?a.-'f*m%LftZ\t 
(3ckD, ;l*->©ft*ftg)&»^m£Jfc*CTO. 0 
4mm (jR3%) KftoTM. ^©^tli, £R©tt 

*tt^t. *si,&jMrs©Xfflttic. #att*»nv» 

[0 0 8 9] 

T fe, /M~ T— r )MD/VV- >K£#B©|jppffi 
[0 0 9 0] *%W\Z%&Kf\r->iJT-T)HDW&j 

AVP->g|*&$T©A,/i,->|g|©Bffi£igT 
3*4 /t*->«©5fc<MKWft*<jfcjirr 

zztmmztiz, 

mi] min*m<D-mnmzm>vi->t>f— 30 
[02] m2\m 1 i^-rA'jv->*T— rjurfflv^ 
[S3] 03 (a) , (b) \mi\z*t;vi->mz 



[02] 
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[04] 04tt01f^-TAVl/->*T— T-;V©ffiffl* 

ffi£^-fflp&0T&s. 

[05] 05 (a) ~ (o \mi\z7rs-r/vv->tif- 

[0 6] 06 \t*m\(D%<D%mm\z%z>nh->tiT 
-f-)vowv->M%9im-rz>tt}sb<D/v)y><Dmmw 

[07] 07 u*%w(Dm<Dmmmz%z/vi->ti7- 

-r^©«BS»fffl0T*4. 
[0 8] 08 (A) , (B) ttH 7 fc^Tl*j£©jfc«IS8 

[09] 09 M^mm^m^n^-ytiT—T-Mzm^ 

[010] 01 0JJ*f8W©llltW*«fc«Jt|jl«tff« 

AVV->*x-T-;v©/N*;p->Bi&iijii"-5fe*©AU 
V >©-tS&^T#ffi0Ta&Sc 
[«»©RW] 

2, 2 a- ;vv->jjf—7-)i 

4, 4 A- AJl/->R 

5, 5b- mm 

6- *f— TJHSt 

7, 7b- 

8- 

10, 10A- |*g£ 
12- %2)l-*> 
14- mi)\r-*> 
2 0- PP« 
2 2- /W->R«MiB 

2 4, 2 6- x-Agg 

3 2- 2HF*x— rJU 
3 4- ^IftK 

3 6- 



[03] 




(12) 



#W¥8- 3 8 6 1 8 



[06] [09] 




l_2 



